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ABSTRACT 
 
A CROSS-SECTIONAL EXPLORATION OF  
LOWER URINARY TRACT STORAGE SYMPTOMS AMONG A SAMPLE OF 
FEMALE UNDERGRADUATE COLLEGE STUDENTS 
Kimberly J. Angelini 
 
 
Lower urinary tract (LUTS) storage symptoms, including overactive bladder (OAB) 
and urinary incontinence (UI), are common conditions among women with significant health 
and economic consequences. Much of the existing literature on LUTS focuses on older, often 
postmenopausal women, and there is limited research available about prevalence, incidence 
and severity of LUTS in young women. For many young women in the United States, the 
period from the late teens through early twenties coincides with the period of emerging 
adulthood and college enrollment. The unique factors influencing women at this stage of 
development may be influential in understanding prevalence and correlates of OAB and UI 
later in the life-course. The purpose of this cross-sectional descriptive survey-based study was 
to explore and describe the experience of urinary storage symptoms, specifically OAB and UI, 
among female undergraduate college students, and to identify associated factors.   
Qualtrics online platform was used to create and distribute the survey to a sample of 
1,800 female college undergraduate students at a private Catholic university in the northeast. 
Two instruments previously used to assess LUTS, the ICIQ-FLUTS and LUTS Tool, were 
combined into the Urinary Symptoms Scale with a one-week recall. Twelve items assessed 
LUTS storage symptoms of OAB and UI. 
The final sample consisted of 456 female undergraduate college students with a mean 
age of 20.3-years-old. The sample was predominantly White non-Hispanic. Most commonly 
reported symptoms included urgency (47.6%), frequency (52.6%), urinary incontinence 
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(21.3%), stress urinary incontinence (28.8%), and urge urinary incontinence (16.4%). Total 
severity scores were low and highly skewed towards the lower range (M = 3.31; SD = 3.91). 
Participants with symptoms, most commonly reported experiencing symptoms rarely or 
sometimes during the past week. Perceived bother from urinary symptoms mean scores were 
low (M = 1.77) but extended the full range on a 0 to 10 scale. In this study, perceived bother 
from urinary symptoms as well as perceived impact of urinary symptoms on activities of daily 
life (ADLs) were significantly associated with care-seeking and use of self-management 
strategies. Interestingly, LUTS storage symptom severity was not significantly associated with 
care-seeking, but it was related to use of self-management strategies in this population. 
Perception of overall health, history of constipation/IBS, sexual activity, delayed toileting 
behaviors, and premature toileting behaviors were significant in multivariate analyses when 
controlling for other factors. Further research on the relationship of these factors and LUTS 
storage symptoms is needed.  
This study represented a first step in understanding college women’s experiences with 
LUTS storage symptoms and identifying the unique personal, behavioral and environmental 
factors associated with LUTS.  The study found that OAB and UI symptoms are common 
among female college undergraduates.  In addition, a number of personal and behavioral 
factors were found to be associated with LUTS storage symptoms.  Given that many health-
related behaviors established during college years may persist later in adulthood, identifying 
experiences and influences of young women’s LUTS storage symptoms is important in 
informing future research and practice recommendations.  
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CHAPTER ONE: INTRODUCTION AND STATEMENT OF THE PROBLEM 
 
Chapter One describes an overview of the study under the following headings: (1) 
problem statement; (2) significance; (3) theoretical framework; and (4) purpose of the 
study. 
Problem Statement 
Lower urinary tract symptoms (LUTS), including overactive bladder and urinary 
incontinence, are common conditions affecting the health-related quality of life of women 
in the United States. Overactive bladder (OAB) and urinary incontinence (UI) are 
common among women, but are largely underreported due to embarrassment, social 
stigma, and a false sense of normalcy (Milsom et al., 2001; Nicolson, Kopp, Dooley, 
Chapple, & Kelleher, 2005; Peters, Horrocks, Stoddart, & Somerset, 2004; Tremback-
Ball, Levine, Dawson, & Perlis 2008).  OAB and UI have been associated with 
significant health and financial consequences (Coyne, Margolis, Kopp, & Kaplan, 2012; 
Hu et al., 2004). By the time many women discuss symptoms with a healthcare provider, 
the symptoms are often more severe and bothersome and may require extensive medical 
or surgical management. First line therapy for OAB and UI management includes 
lifestyle and behavior modifications. In order to proactively treat patients with OAB and 
UI, attention must be given earlier in disease progression when first line therapies can be 
most effective. 
Much of the existing literature on LUTS focuses on older, often postmenopausal 
women, and the subgroup of those who seek care for symptoms. There is also existing 
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research on LUTS, specifically urinary incontinence (UI), during pregnancy and the 
postpartum period. However, there is limited research available about prevalence, 
incidence and severity of LUTS in young women. In addition, current research fails to 
explore the behavioral and sociocultural factors and other correlates associated with 
LUTS. The McLeroy Social Ecological Model (McLeroy et al., 1998) and the Social 
Cognitive Theory (Bandura, 1986) (described in detail below) illustrate the influence of 
personal, behavioral, and social/environmental factors on LUTS storage symptoms, 
specifically OAB and UI, in young women. If symptoms and associated factors were 
identified early in disease progression and behavioral modifications were implemented at 
younger ages, it may be possible to thwart or slow the progression of symptoms later in 
the life course and reduce the overall public health burden (Gormley et al., 2014). This 
study represents a first step in understanding LUTS storage symptoms, specifically OAB 
and UI, and the associated personal, behavioral, and environmental factors in young adult 
women. 
Significance 
Lower urinary tract symptoms (LUTS) are common conditions and refer to a wide 
range of urinary symptoms. The International Continence Society (ICS) standardized 
terminology divides LUTS into three symptom-groups: storage symptoms, voiding 
symptoms, and post-micturition symptoms (Abrams et al., 2003). Storage symptoms occur 
with urine accumulation in the bladder and include overactive bladder (OAB) (e.g., urgency, 
frequency, nocturia) and urinary incontinence (UI). Voiding symptoms occur during the 
emptying phase and include hesitancy, weak stream, dysuria, and intermittency. Post-
micturition symptoms occur after completion of urination and include symptoms of terminal 
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dribble, and incomplete emptying.  Recent studies have found that 82 to 94.9% of female 
participants ages 18- to 50-years-old report experience of at least one lower urinary tract 
symptom (Coyne et al., 2013; Kogan et al., 2014; Van Breda et al., 2015), some of which are 
benign. 
Due to anatomical differences, women are more likely than men to experience storage 
symptoms, specifically OAB and UI (35.5% and 4.4% respectively) (Maclennan et al., 2000). 
OAB is currently defined by the ICS and the International Urogynecological Association 
(IUGA) as urinary urgency, frequency, and nocturia, with or without urinary incontinence 
(UI) (Abrams et al., 2003; Abrams et al., 2009; Haylen et al., 2010). UI is defined by the 
International Continence Society (ICS) as any involuntary leakage of urine (Haylen et al., 
2011). UI can be urgency related (UUI), stress related (SUI), or mixed (MUI) (Abrams et al., 
2009; Rogers, 2008). Due to increased rates of storage symptoms in women, only storage 
symptoms, specifically OAB and UI, were considered in this study.  
LUTS Storage Symptoms 
Storage symptoms, specifically OAB and UI, are the most commonly reported LUTS 
in women (Coyne et al., 2013). More than 50% of women in the United States report 
experiencing UI (Markland, Richter, Fwu, Eggers, & Kusek, 2011) and the National 
Association for Continence (NAFC) reports that more than 17% of women 18 years of age 
and older report signs and symptoms of OAB (NAFC, 2015).  Rates of OAB and UI vary 
throughout the literature and are thought to be greatly underreported (Gormley et al., 2014).  
Overactive bladder and urinary incontinence have been associated with several 
significant health and financial consequences. Women with OAB and UI report negative 
impacts on quality of life including decreased sleep, work productivity, and physical/sexual 
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activity as well as increases in depression and anxiety symptoms (Coyne et al., 2012). The 
economic burden of treatments and symptom management was estimated in 2004 to be $51.4 
billion dollars annually in the U.S. (Hu et al., 2004).  
Despite high prevalence and negative consequences associated with OAB and UI, 
many women do not report symptoms to their health care provider or report waiting many 
years before eventually seeking treatment (Nicholson et al., 2005). A prevalence study by 
Milsom and associates (2001) found that only 60% of patients with OAB reported talking to 
their health care provider about symptoms; of those, only 27% were receiving treatment. 
Many health care providers have limited training in assessing and managing bladder 
conditions and may be unlikely to screen patients for symptoms (Nicholson et al., 2005; 
Peters et al., 2004.) Women may only seek treatment when symptoms are perceived as severe 
and impact activities of daily life (ADLs). By the time many women seek care, their 
condition is typically more severe, costly, and difficult to treat (Gormley et al., 2014).  
LUTS in Young Women 
Understanding young women’s experiences with OAB and UI, and identifying 
associated factors, may lead to increased awareness, screening and practice recommendations 
for prevention and management strategies.  Existing research on OAB and UI has focused 
primarily on postpartum, middle-aged, and older women who have sought care for 
symptoms. There is limited research on the experience of LUTS among younger women. The 
limited research on LUTS storage symptoms in young nulliparous women has focused 
mainly on UI in female athletes (McAfee, Decker, Kelsey, Pihl, & Westbrook, 2015). Other 
research on young reproductive age women focuses on environmental concerns for military 
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women (Steele & Yoder, 2013) and symptoms related to pregnancy (Brown, Donath, 
MacArthur, McDonald, & Krastev, 2010).  
College women. For many young women in the United States, the period from 
the late teens through early twenties coincides with the period of emerging adulthood 
(Arnett, 2014).  This is often a transitional time of new independence, self-discovery and 
opportunities prior to the responsibilities associated with adulthood (Arnett, 2014).  
Delays in marriage and childbearing and increased rates of  college enrollment for young 
women have contributed to this interim stage of development (Arnett, 2000).  College 
often presents new opportunities for involvement in high-risk behaviors, including high-
risk sexual behaviors, alcohol and other substance use (American College Health 
Association, 2018), that place young women at risk for LUTS symptoms.  
In addition, the high rates of physical activity and rigorous high-impact exercise 
seen in this age group may also be associated with the occurrence of LUTS storage 
symptoms. Current fitness trends and the passage of Title IX have led to more female 
college students participating in sports and athletics. The incidence of UI among college 
and elite female athletes is reported to be high, ranging from 28-80%; the highest rates 
are reported among high-impact sports participants (Carls et al., 2007; Goldstick & 
Constantini, 2014; Simeone et al., 2010). Worry about access to and the cleanliness of 
public toilets has been associated with altered toileting behaviors that have been 
correlated with LUTS (Wang & Palmer, 2011). Similarly, worry about cleanliness and 
privacy of dormitory toilets may affect toileting behaviors and LUTS storage symptoms 
among college women.  
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Female undergraduate college students represent a unique population of young women 
with increased exposure to bladder irritants, athletic involvement, health behaviors, and 
toileting behaviors that may be associated with urinary storage symptoms.  Given the dearth 
of research examining LUTS experiences and associated factors in young women, this study 
addresses an important gap in our understanding of women’s bladder health. Identifying the 
experience of urinary storage symptoms, OAB and UI, and associated factors in this 
population can help to inform future interventions to decrease progression of symptoms for 
women across the lifespan.  
Theoretical Framework 
 The McLeroy adaptation (McLeroy et al., 1998) of Bronfenbrenner’s Social 
Ecological Model (Bronfenbrenner, 1977) and Social Cognitive Theory (Bandura, 1986, 
1989, 1998) provided the theoretical framework for this study.  
Social Ecological Model 
The Social Ecological Model (SEM) was developed by Bronfenbrenner (1977) 
and has been used to illustrate the multiple environmental factors that influence an 
individual’s development and/or behavior.  Bronfenbrenner’s model (1977) asserts that 
changes in the social and physical environment will produce change within an individual, 
and vice versa. The multi-level factors of the ecological perspective include the 
microsystem, mesosystem, exosystem, and macrosystem. The microsystem includes 
social face-to-face interactions and relationships; the mesosystem is the collection of 
settings (e.g., family, school, religion, etc.) that the individual belongs to; the exosystem 
represents the larger social system forces (e.g., war, unemployment, natural disasters 
etc.); and the macrosystem encompasses the social and cultural beliefs of the exosystem 
	 7	
that trickle down and influence the individual (Bronfenbrenner, 1977, 2005, 2009). In this 
way there is a reciprocal relationship between the individual and the other system levels 
in which the individual is embedded; they are in constant interaction.  In order to 
effectively influence health at the individual level, the environment and/or other system 
levels need to be addressed as well (Bronfenbrenner, 2009). Adaptations and variations of 
Bronfenbrenner’s SEM have been used extensively to study a variety of health-related 
behaviors. Winett and associates (1985) used the ecological model in studying life-style 
choices. Kersell and Milsum (1985) proposed it as a framework to evaluate the individual 
and environmental factors in behavior. The ecological perspective has also served as a 
framework to investigate child maltreatment (Belsky, 1980) and factors influencing the 
obesity epidemic (Egger & Swinburn, 1997), and infectious diseases (Baral, Logie, 
Grosso, Wirtz, & Beyer, 2013; Brooker, Hay, & Bundy, 2002; McLaren & Hawe, 2005).  
The McLeroy Model. McLeroy and associates (1988) adapted Bronfenbrenner’s 
ecological model to investigate the multiple factors that influence health promotion. The 
McLeroy Model (MM) includes five levels of influence: 1) the individual or intrapersonal 
level which consists of knowledge, beliefs, and behaviors of the individual; 2) the 
interpersonal level which consists of social support systems including family, friends, and 
work groups; 3) the organizational/institutional level which consists of systems at an 
institutional level that include regulations and rules (both formal and informal); 4) the 
community level which consists of relationships among organizations within a certain 
region; and 5) the public policy level which consists of local, state, and national laws or 
policies (Breslow, 1996; Green, Richard, & Potvin, 1996; McLeroy, Bibeau, Steckler, & 
Glanz, 1988; Stokkols, 1992). This model has been adopted as a health promotion model 
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acknowledging the importance of targeting multiple levels of influence to maximize 
health outcomes (Golden & Earp, 2012; Stokols, 1992, 1996; Weiner, Lewis, Clauser, & 
Stitzenberg, 2012; Winett, 1995). The behaviors of individuals are influenced by the 
communities and larger societal systems that they belong to (Breslow, 1996); it is 
important for researchers and providers to consider these factors in assessing and 
managing the health of individuals.  
The McLeroy Model (MM) (McLeroy et al., 1988) has served as a guiding 
framework for the study of stress reduction and health promotion among nurses (Wallace, 
2006), health literacy and patient engagement (McCormack, Thomas, Lewis, & Rudd, 
2017), health disparities among low-income workers (Baron et al., 2014), and HIV-
related behaviors (Baral et al., 2013). The American College Health Association (ACHA) 
also uses the MM in their Healthy Campus 2020 goals as a framework for improving 
student and staff health (Healthy Campus 2020, 2016). The MM (McLeroy et al., 1988) 
was used as the framework for this study, along with the Social Cognitive Theory 
(Bandura, 1989).  
The multiple levels described in the MM (McLeroy et al., 1988) are helpful 
guides in understanding the experience of urinary storage symptoms in female college 
students. The individual or intrapersonal level factors that are associated with OAB and 
UI (e.g., demographic characteristics, health status, chronic conditions, medication use, 
and knowledge about bladder health). Individual factors also include the behaviors of the 
individual (e.g., exercise/athletic involvement, sexual behaviors, diet/intake of bladder 
irritants, alcohol, smoking, toileting behaviors, and care-seeking/self-management 
behaviors).  The interpersonal level includes the social environment, relationships, and 
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norms that shape personal behaviors and attitudes. There is a strong stigma surrounding 
LUTS globally and the embarrassment from these symptoms often influences experience 
and behaviors (Gormley et al., 2014). The organizational/institutional level and 
community level include the different organizations the individual belongs to (e.g., 
university, work, religious groups, sports teams, outside activities), cleanliness or access 
to bathrooms in different organizations, and the beliefs and relationships between these 
organizations that shape individual action. The public policy level includes policies 
regarding education, screening, and organizational bathroom policies. The policy level 
also consists of regulations, guidelines, recommendations, as well as costs associated 
with OAB and UI management.  
Social Cognitive Theory 
The Social Cognitive Theory (SCT) was developed by Bandura (1986) to better 
understand the factors that influence behavior. Similar to the MM, Bandura (1989) 
categorized influences into three categories—personal, social, and environmental. 
Personal factors in the SCT include demographic characteristics, health status, and 
knowledge.  One key concept is self-efficacy. Self-efficacy refers to one’s belief or 
confidence in his/her ability to complete an action or perform a behavior; self-efficacy is 
behavior-specific (Bandura, 1998).  Self-efficacy to perform a given behavior has been 
found to be a significant predictor of the likelihood of one taking action or engaging in a 
behavior (Bandura, 1998). However, research on self-efficacy in care-seeking women 
with LUTS (Wu, Sun, Xu, & Palmer, 2014) has shown a negative association between 
self-efficacy and care-seeking indicating that greater perceived self-efficacy in managing 
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symptoms was associated with less care-seeking from a health care provider. Perceived 
social impact of LUTS however, was associated with care-seeking (Wu et al., 2014).  
Social factors in the SCT include culture and social stigma that create norms for 
behavior. One important aspect of social context is observational learning.  Observational 
learning refers to the perceived reality obtained from observing peers and is the primary 
means through which social learning occurs (Bandura, 1999). For example, students who 
perceive that their peers drink large quantities of alcohol are more likely to drink heavily 
themselves. Similarly, those who perceive that their peers do not use condoms are less 
likely to use condoms themselves (Blayney et al., 2014).  
In the SCT, the environment is viewed as the location and space that influence the 
actions of the individual. In his study of teen aggression, Bandura (1978) expanded upon 
his earlier work by highlighting the dualistic relationship between individual factors and 
the environment; this later became known as reciprocal determination (Bandura, 1986).  
The SCT has been used by Tremback-Ball, Levine, Dawson, and Perlis (2012) to 
study women’s reported self-efficacy related to performing pelvic floor muscle exercises. 
Social norms and belief about ability to perform pelvic floor muscle exercises were 
directly associated with performing exercises. The SCT has also been used to examine 
the environmental influences on elementary school students play (Harmen et al., 2014), 
physical activity (Young et al., 2014), ‘green’ consumer shopping behaviors (Lin & Hsu, 
2015), condom use (Snead et al., 2015) and a variety of other health behaviors.  
Theoretical Foundations for This Study 
The theoretical foundation for this study is provided by the MM (McLeroy et al., 
1988) and the SCT (Bandura, 1989). The multiple factors that influence LUTS were 
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identified from the published literature and include personal factors, individual 
behavioral factors, social factors, and environmental factors. This study combines the 
theories (Figure 1) to illustrate the relationships between personal, behavioral, social, and 
environmental factors on OAB and UI experiences among young college women.  
Personal factors. Personal factors of interest in this study of OAB and UI in 
young women include demographic characteristics, health conditions, medications (i.e., 
oral contraceptive use) (Iliado et al., 2009), and knowledge about LUTS (Parden et al, 
2016; Tremback-Ball, 2008).  
Individual behavioral factors.  Another category of personal factors focuses on 
individual behaviors. Behavioral factors that contribute to LUTS are not well understood 
but may be important in guiding research to influence prevention and care of LUTS 
across the lifespan (Wang & Palmer, 2010). Toileting behaviors including delayed, 
premature, and strained voids as well as position (e.g. sitting or crouching over the toilet) 
and place (e.g. home or public) preference for voiding have gained some recent literature 
attention (Wang & Palmer, 2010). For many students, college represents the first time 
living away from home. Residence hall toilets are often shared and may present privacy 
and cleanliness concerns that can influence toileting behaviors. Other behaviors that may 
influence the development of LUTS include sexual activity, exercise/athletic involvement 
and dietary intake or other ingestion of substances that are bladder irritants (e.g., alcohol, 
tobacco, caffeine) (Dallosso et al., 2003; Lee et al., 1993; Nuotio et al., 2001).  Current 
fitness trends have resulted in many young women participating not only in sports, but 
also in other high impact athletic class es (e.g., CrossFit™ and high intensity interval 
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training) that have been associated with LUTS storage symptoms, specifically OAB and 
UI.  
Care-seeking behaviors and use of self-management strategies (e.g., use of 
absorbent pads) are also related to the experience of OAB and UI (Gormley et al., 2014). 
College health centers and access to providers may influence care-seeking in this 
population. Use of self-management strategies may differ across the life course. Since 
incontinence pads or briefs and other products are often marketed towards older women, 
college women may not feel that they are intended or appropriate for them.  
Social factors. Social factors include the social environment, relationships (e.g., 
family, friends, peers, colleagues, etc.), and social/cultural norms that shape personal 
behaviors and attitudes. Stigma surrounding LUTS (e.g., shame and embarrassment) 
occurs at this level. College marks a time when the social network shifts from parents to 
peers. Social norms and stigma may have greater influence in the college population.  
Environmental factors. Environmental factors include the organizational, 
institutional, community, and policy levels from social ecological perspectives including 
the McLeroy Model (McLeroy et al., 1988). The organizational/institutional level and 
community level are combined in this study to illustrate the different organizational 
affiliations (e.g., university, work, religious, and other organizational affiliations) and 
relationships within and among those organizations that may influence LUTS. The public 
policy level includes recommendations, guidelines, and organizational policies that 
influence LUTS management and health care provider practices. Environmental factors 
of consideration in this study include cleanliness of toilets, which may be influenced by 
use of residence hall bathrooms among college women.  
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Examining multi-system level factors is important to enhance our understanding 
of LUTS storage symptoms, specifically OAB and UI, in college women and to identify 
potential targets for future interventions and practice/policy recommendations. 
 
 
Figure 1.  
Theoretical Framework:  Combined MM and SCT theories illustrate the personal, 
individual-behavioral, social, and environmental factors that act as potential influences 
of OAB and UI in college women. 
 
 
 
 
 
 
 
 
 
 
 
 
Purpose of the Study 
The purpose of this cross-sectional quantitative study was to explore and describe the 
experience of LUTS storage symptoms, specifically overactive bladder (OAB) and urinary 
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incontinence (UI), among female undergraduate college students, and to identify associated 
factors based on the theoretical framework and review of the literature.   
Specific Aims  
The specific aims of this study were to:  
1.  Describe female undergraduate college students’ experiences with LUTS storage 
symptoms, specifically overactive bladder (OAB) and urinary incontinence (UI). 
Research Question 1: What is the severity of LUTS storage symptoms, specifically 
OAB and UI, reported in a sample of female undergraduate college students? 
2. Examine the associations between selected personal, behavioral, and environmental 
factors and LUTS storage symptom (OAB and UI) severity in a sample of female 
undergraduate college students.  
Research Question 2: What is the relationship between personal, behavioral, and 
environmental factors and severity of LUTS storage symptoms (OAB and UI) in a 
sample of female undergraduate college students? 
3.  Explore the relationships between severity of urinary symptom bother and use of 
management strategies (care-seeking behavior and self-management behaviors). 
Research Question 3a: What is the relationship between the severity of urinary 
symptom bother and care-seeking behavior? 
Research Question 3b: What is the relationship between severity of urinary symptom 
bother and use of self-management behaviors (e.g., limiting fluid intake, wearing 
pads and avoiding activities associated with LUTS)? 
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Conclusion 
  Lower urinary tract symptoms (LUTS) symptoms, specifically storage symptoms 
such as overactive bladder (OAB) and urinary incontinence (UI), are common conditions 
for women in the U.S. with significant health and financial consequences. There is 
currently limited research on LUTS in young women. Since college and emerging 
adulthood represent a transitional time of influence, understanding LUTS storage 
symptoms (OAB and UI) in college women and identifying associated factors may 
further our understanding of these conditions, and inform future research and practice. 
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CHAPTER TWO: 
OPERATIONAL DEFINITIONS AND LITERATURE REVIEW 
 
A description of operational definitions and an overview of existing literature is 
presented in Chapter Two. The literature review is organized under the following 
subheadings: (1) prevalence of lower urinary tract symptoms (LUTS); (2) burden 
associated with LUTS; (3) emerging adulthood; (4) young women’s experiences with 
LUTS; (5) personal factors; (6) behavioral factors; (7) social factors; (8) environmental 
factors; and (9) gaps in the literature.  
Operational Definitions  
For the purpose of this study, key terms were operationalized and defined as 
follows. 
Terms Related to Lower Urinary Tract Symptoms (LUTS) 
 For purposes of this study, terms related to LUTS were taken from the 
International Urogynecology Association (IUGA) and the International Continence 
Society (ICS) joint report on the terminology for female pelvic floor dysfunction (Haylen 
et al., 2010; Haylen et al., 2012) and the ICS standardization of terminology for LUTS 
(Abrams et al., 2003). They include storage symptoms, voiding symptoms, and post-
micturition symptoms (Abrams et al., 2003).   
 Urinary symptoms. For purposes of this study, the term ‘urinary symptoms’ is 
used synonymously with LUTS.  
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 Storage symptoms. Storage symptoms occur during the bladder filling and 
storage phases and include overactive bladder (OAB) and urinary incontinence (UI) 
symptoms (Abrams et al., 2003; Haylen et al., 2010). 
 Urinary incontinence (UI). Urinary incontinence refers to involuntary leakage of 
urine (Abrams et al., 2003; Haylen et al., 2012).  
  Stress urinary incontinence (SUI). SUI refers to involuntary loss of urine on 
exertion or with sneezing, coughing, laughing or with physical exertion (e.g., lifting) 
(Haylen et al., 2012). 
 Urgency urinary incontinence (UUI). UUI refers to involuntary loss of urine 
associated with urgency (see below definition of Urgency) (Haylen et al., 2012).  
 Mixed urinary incontinence (MUI). MUI refers to a combination of SUI and 
UUI and includes urinary incontinence that occurs due to urgency or due to exertion, 
effort, coughing, or sneezing (Abrams et al., 2003; Haylen et al., 2010).  
 Nocturnal enuresis. Nocturnal enuresis refers to the involuntary urinary loss of 
urine that occurs during sleep (Abrams et al., 2003).  
Coital incontinence. Coital incontinence refers to the involuntary loss of urine 
with sexual activity (Haylen et al., 2012). 
 Overactive bladder (OAB).  OAB refers to symptoms of urgency, frequency, 
and nocturia with or without incontinence (Haylen et al., 2010).  
 Urgency. Urgency refers to a sudden overwhelming need to void that is difficult 
to ignore or put off (Haylen et al., 2010). 
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 Frequency.  Frequency refers to voiding more frequently than previously thought 
of as normal, or more than 8 daytime voids per day (Haylen et al., 2010; Van Haarst et 
al., 2004). 
 Nocturia. Nocturia refers to waking up 2 or more times at night to urinate 
whether able to make it to the bathroom in time or not. Waking up once per night has not 
been found to be bothersome and therefore is not considered clinically relevant nocturia 
(Tikkinen et al., 2010; Weiss et al., 2011). 
 Voiding symptoms. Voiding symptoms refer to any alteration in normal function 
or sensation of urination including hesitancy, weak stream, feeling of incomplete 
emptying, intermittency, spraying (or splitting) of urinary stream, dysuria, terminal 
dribble, and post-micturition dribbling (Haylen et al., 2012). 
 Straining.  Straining to void describes using muscular effort to begin, continue 
the urinary stream or to completely empty the bladder (Abrams et al., 2003). 
 Hesitancy.  Hesitancy is a perceived difficulty in initiating urination resulting in a 
delay in beginning the urine stream once the individual has voluntarily decided to pass 
urine (Abrams et al., 2002). 
 Weak stream. Slow or weak stream is the complaint of a urinary stream 
perceived as slower than perceived prior (Haylen et al., 2012). 
 Feeling of incomplete emptying. A subjective feeling of a continued need to 
pass urine immediately following urination, or a complaint that the bladder does not feel 
empty after urinating (Abrams et al., 2002; Haylen et al., 2012).  
 Intermittency. Intermittency refers to the complaint of urine flow that stops or 
starts during urination (Haylen et al., 2012). 
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 Spraying (or splitting) of urinary stream. Spraying or splitting of the urinary 
stream is the complaint that urine passage is split or is a spray rather than a single stream 
(Haylen et al., 2012).  
 Dysuria. Dysuria is the complaint of pain, discomfort, or burning during urination 
(Haylen et al., 2012).  
 Post-micturition symptoms. Post-micturition symptoms include symptoms that 
occur immediately following completion of urination (Abrams et al., 2003).  
 Terminal dribble. Terminal dribble is a prolonged final stage of urination when 
the flow slows to a trickle or dribble (Abrams et al., 2003).  
 Post-micturition leakage. Post-micturition dribbling refers to further involuntary 
leakage of urine following the completion of micturition (Haylen et al., 2012).   
 Symptom bother.   Symptom bother refers to the perceived influence of LUTS 
on activities of daily life (ADLs) and the extent to which these influences are seen as 
bothersome, troublesome or irritating.  
Terms Related to Personal and Behavioral Factors  
 Bladder health awareness/ knowledge.  This refers to conceptual understanding 
regarding bladder location, care, symptoms, relation to aging, and understanding of 
pelvic floor health and pelvic floor muscles.  
 Toileting behaviors. Toileting behaviors refer to events and behaviors that 
surround toilet use, including those related to voiding place, time, position, and style 
(Wang & Palmer, 2011). 
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 Care-seeking behavior.  Seeking help for urinary symptoms by discussing 
symptoms with a health care provider (e.g., nurse, nurse practitioner, physician) is 
considered care-seeking behavior. 
 Self-management behavior.  For purposes of this study, self-management 
behavior will include any strategies the individual uses to control urinary symptoms.  
This may include use of products (e.g., menstrual pads, urinary incontinence pads or 
briefs, and impressa), preventative voiding strategies (e.g., limiting fluid intake, voiding 
before leaving the house or before activities), and avoidance behaviors (e.g., avoiding or 
deterring participation in activities that potentiate urinary symptoms, and avoiding 
bladder irritants including caffeine and tobacco). 
Literature Review 
The literature review summarizes the existing knowledge on the prevalence and 
burden of LUTS, specifically storage symptoms of OAB and UI, and current 
understanding of associated factors. The theoretical foundations of the SCT and the MM 
are used to highlight the different factors and variables influencing LUTS storage 
symptoms and what is known about them in the existing literature.  Current literature on 
OAB and UI in young women will be synthesized and consideration of associated factors 
will include potential influence for college women. Gaps in the existing literature will 
then be discussed. 
Prevalence of LUTS 
 A multistep process was used to identify articles for LUTS prevalence by 
first searching the records of online databases (CINAHL, Google Scholar, PubMed, and 
Scopus) with key words “(LUTS OR OAB OR UI OR urinary symptoms) AND (female 
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OR women).”  Manual searches of references in identified articles as well as listed 
articles having cited identified articles were also considered. 
Lower urinary tract symptoms (LUTS) are common chronic conditions that 
influence women worldwide. They are divided into three main categories of storage 
symptoms, voiding symptoms, and post-micturition symptoms (Abrams et al., 2003). 
Reported rates vary throughout the literature. Irwin and associates (2011) analyzed data 
from the U.S. Census Bureau International Data Base and found that 45.2% of the 
worldwide population in 2008 was affected by one or more LUTS. A large population-
based study of the Czech Republic, Russia, and Turkey found that 84% of women 
experienced at least one urinary symptom (Kogan et al., 2014). A recent study of Chinese 
nurses found that 67.5% had at least one LUTS (Xu, Chen, Wan, Zhang, Liu, & Wang, 
2016). These high rates of occurrence make LUTS a significant public health concern 
(Irwin et al., 2011).   
The most common lower urinary tract symptoms include storage symptoms of 
urinary incontinence (UI) and overactive bladder (OAB). OAB and UI are more common 
in women than in men (Irwin, Kopp, Agatep, Milsom, & Abrams, 2011; Kogan, 
Zachoval, Ozyurt, Schafer, & Christensen, 2014; Norton & Brubaker, 2006; Stewart et 
al., 2003). UI includes stress urinary incontinence (SUI), urge urinary incontinence 
(UUI), and mixed urinary incontinence (MUI) (Haylen et al., 2010). Published 
prevalence rates for UI vary widely and most are based upon samples of middle-aged and 
older women (Botlero, Urquhart, Davis & Bell, 2008). Reported rates of UI range from 
23.7% to 75% (Botlero et al., 2008; Buckley & Lapitan, 2010; Juliato et al., 2016; 
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Kinchen, Lee, Fireman, Hunkeler, Nehemiah, & Curtice, 2007; Sampselle, Harlow, 
Skurnick, Brubaker & Bondarenko, 2002).  
OAB includes symptoms of urgency, frequency, and nocturia with or without UI 
(Haylen et al., 2010). As OAB is related to urgency, UUI is most often associated with 
OAB. Rates similarly vary throughout the literature (Bartoli, Aguzzi, & Tarricone, 2010; 
Cheung, Khan, Choi, Bluth, & Vincent, 2009; Juliato et al., 2016; Teleman, Lidfeldt, 
Nerbrand, Samsioe, & Mattiasson, 2004). The National Overactive Bladder Evaluation 
(NOBLE) Program included 11,740 people in the United States and found that 
approximately 17% of women greater than 18 years of age were affected by OAB and 
9.3% had UI (Stewart et al., 2003). A large population-based study of four European 
countries and Canada found that 13% of women reported OAB symptoms (Irwin et al., 
2006). A similar European study found that 17.4% of women reported OAB symptoms; 
increased frequency was the most commonly reported symptom (85%), followed by 
urgency (54%), and UUI (36%) (Milsom et al., 2000). Other authors report rates of UUI 
alone to be over 12% (Stewart et al., 2003; Thom et al., 2006; Wein & Rovner, 2002). 
Bartoli and associates (2010) conducted a systematic review from 1980-2002 and found 
an average prevalence of OAB of 14%, with higher rates associated with population age. 
The United States OAB on Physical and Occupational Limitations study (OAB-POLL) 
(Coyne et al., 2013) used census-matched demographic data from 5,023 women and 
found the overall OAB prevalence was 30%; this rate also increased with age. Rates are 
thought to vary based on different instruments used in evaluation, as well as presumed 
differences in population based on environment and other factors (Bartoli et al., 2010).  
	 23	
Based upon data from the U.S. Census Bureau population predictions for 2010 to 
2050, the number of women with LUTS is predicted to increase; the prevalence of UI 
alone is expected to more than double by the year 2050 (Wu, Hundley, Fulton, & Myers, 
2009).  This projected increase is due to the projected aging of the population as higher 
rates of OAB and UI are associated with increasing age (Coyne et al., 2013; Norton & 
Brubaker, 2006; Nygaard et al., 2008). An estimated 2.3 billion people will be affected 
by at least one LUTS, which constitutes an 18.4% increase in the rate during the last 
decade (Irwin, Kopp, Agatep, Milsom, & Abrams, 2011). Similarly, rates of OAB and UI 
have increased by 20.1% and 21.6% respectively since 2008 (Irwin et al., 2011).  These 
increases highlight the need for public health efforts to prevent and manage these 
conditions.  
Burden Associated with LUTS 
 LUTS have been associated with severe health-related quality of life (QOL) and 
economic consequences that carry a significant public health burden.  
Health-related burden.  LUTS storage symptoms of OAB and UI have been 
associated with decline in QOL and psychological well being, unsatisfying social and 
sexual relationships, limitation in activity and activities of daily life (ADLs), and 
increases in other co-morbid conditions (Coyne et al., 2004; Coyne et al., 2007; Coyne et 
al., 2008; Dmochowski & Newman, 2007; Irwin et al., 2006).  
OAB and UI have been shown to negatively impact social and professional life as 
well as sexual health and function (Coyne et al., 2004; Coyne et al., 2007; Coyne et al., 
2008; Dmochowski & Newman, 2007;  Irwin et al., 2006). A study by Dmochowski and 
Newman (2007) found that significantly more women with OAB reported unsatisfying 
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relationships than women without OAB symptoms and that about one in eight women felt 
that they had to make compromises in their work or social lives. OAB and UI have also 
been associated with impaired sexual function including decreased satisfaction with 
arousal, orgasm and lubrication, resulting in shame or avoidance of sexual encounters 
(Alatas, Ozkan, & Ogce, 2013; Roglaski, 2005; Sampselle et al., 2008). SUI has been 
associated with increased leakage during penetration and UUI has been associated with 
urinary leakage during orgasm (Barber & Mullen, 2005; Coyne et al., 2006). In a 
qualitative study of middle-aged women (mean of 53 years old) with LUTS women 
reported they felt unsatisfied in their sexual relationships due to pain, fear of leaking, or 
anxiety (Coyne et al., 2006).  
Symptoms of OAB and UI have been shown to negatively impact ADLs and QOL 
(Rogalski, 2005; Stewart et al., 2003). In a study of 898 women (mean age of 50 years 
old), women with OAB were more likely to perceive interruption in their ADLs and QOL 
(Dmochowski & Newman, 2007). Many women with UI avoid certain activities and 
travel due to symptoms (Sampselle et al., 2000).  
Women with OAB generally report being less healthy than women without 
symptoms (Dmochowski & Newman, 2007;  Muller, 2013). OAB and UI have been 
associated with decreased psychological well-being,  feelings of shame, mental stress, 
worry, and increased rates of depression and anxiety in middle-age women (Dmochowski 
& Newman, 2007; Rogalski, 2005; Nygaard et al., 2003). Women with severe UI 
symptoms experience an 80% increased risk of depression compared to other women 
(Nygaard et al., 2003).  
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Most studies on health burden have been conducted with older women, however 
studies with younger women also illustrate significant bother and lower perceived overall 
well-being (O’Halloran et al., 2012; Parden et al., 2016). Despite minimal literature in 
young women, a study with young women (mean age ~ 20 years) with UI also had much 
lower reported psychological well-being than women without UI (O’Halloran et al., 
2012). 
Economic burden.   LUTS have been associated with a very high economic 
burden that includes costs of treatment, increased nursing home admissions, and costs of 
over-the-counter products. In the U.S., the annual costs of UI alone exceed 12 billion 
dollars annually (Wilson, Brown, Shin, Luk, & Subak, 2001). The actual expenditure is 
difficult to estimate because the costs of absorbent pads, laundry, and hygiene products 
are usually out-of-pocket (Davis, 2008; Herbruck, 2008; Subak et al., 2006). It is 
estimated that after diabetes test strips and stoma care products, the cost of urinary pads 
or briefs are the next greatest expenditure for health supplies (Morrison & Levy, 2006). 
With some of these considerations in mind, the annual economic burden of treatments 
and symptom management is estimated at approximately $51.4 billion dollars annually 
(Hu et al., 2004). The total costs of LUTS, specifically storage symptoms, are substantial 
and are greater than the costs of other serious conditions for women including breast 
cancer management (Landefeld et al., 2008). This high societal economic burden 
highlights the importance of prevention and management of this public health issue.  
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Emerging Adulthood 
For most young women in the United States, the period from late adolescence 
through the mid-twenties represents a transitional time of change and development. With 
the delays in marriage and childbirth seen during the past few decades,  modern 
psychologists have proposed a transitional stage, occurring between 18- to 25-years-old, 
called ‘emerging adulthood’ ; during this phase  individuals are free of  the dependency 
of adolescence but have not yet assumed the responsibilities of early adulthood (Arnett, 
2000).  Emerging adulthood is described as a time of identity exploration in terms of 
work, school, relationships, and love (Arnett, 2014). It marks an age of instability when 
many graduate high school and move on to either college or temporary work. There is a 
newfound independence as the routine structure of family and school is replaced with 
peer relationships and freedom of opportunities. This time is often described as being 
caught in between adolescence and adulthood (Arnett, 2014).  
A major reason for this in-between time of emerging adulthood is that more high 
school graduates are attending college than ever before; 71.9% of female high school 
seniors enroll in institutions of higher education following graduation (U.S. Bureau of 
Labor Statistics, 2017). The high rate of college enrollment has been associated with a 
later start to marriage and family planning. The median age of marriage in 1960 was 
about 20-years-old; in 2017, the median age at marriage was 28-years-old  (U.S. Census 
Bureau, 2017). The average age for first childbirth in the United States was 26.4 years old 
in 2017 (Centers for Disease Control and Prevention, 2017a). Emerging adulthood is a 
subjective time; some adolescents transition earlier into young adulthood while other 30-
year-olds are still caught up in a time of identity exploration (Arnett, 2014). For this 
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reason, this study focuses on the unique development of female undergraduate college 
students (18- to 23-years-old). This stage represents a transition from living under the 
control of parents and family to new-found independence.  Many of the behaviors 
adopted during this time are carried into young adulthood and beyond. .  
Young women in college.  College enrollment is up 20% since 2003 with 
approximately 21 million students enrolled in institutions of higher education in the 
United States, 57% of whom are female (National Center for Education Statistics 
[NCES], 2016). These increasing rates place the specific needs of college students as an 
emerging importance. College marks the first time that many young people are living 
away from home and presents opportunities for high-risk behaviors (e.g., sexual 
encounters, alcohol use, and other drugs). College also presents social pressures related to 
relationships, sexual pressures, alcohol, and other drugs. There is often a freedom from 
the structures of high school and family life as class attendance is not always required, 
which can present stressors in balancing class work, social relationships, and other 
activities (Centers for Disease Control and Prevention [CDC], 2016c).  
Many mental health conditions arise at this time including anxiety and depression. 
Between 15- and 24-years-old, suicide is the second leading cause of death (CDC, 2015). 
Other major health concerns for college students include alcoholism, disordered eating, 
unintended pregnancy, sexually transmitted infections (STIs), and sexual assault 
(Soleimanpour, Geierstanger, Kaller, McCarter, & Brindis, 2010). Struggling with health 
concerns has been correlated with poor academic success and may present issues in 
future professional and personal development (American College Health Association 
[ACHA], 2013). 
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College also marks a time of self-discovery and experimentation, both sexually 
and with substances (e.g., alcohol, tobacco, and other drugs). About half of all newly 
diagnosed sexually transmitted infections occur between 15- to 24-year-olds (CDC, 
2016c). Similarly, alcohol and tobacco use among college students continue to be 
significant public health issues (CDC, 2015; CDC, 2016b; Rigotti et al., 2010). An 
estimated 60% of college students report alcohol consumption, 66% of which engage in 
heavy or binge drinking, defined as the consumption of 4 or more drinks for women at 
one time (National Institute of Alcohol Abuse and Alcoholism [NIAAA], 2015). 
Emerging adulthood (young adults between 18- to 34-years-old) reports the highest rates 
of binge drinking (CDC, 2016a; CDC, 2016b) and those enrolled in college are more 
likely to engage in binge drinking than those who do not attend college (Grucza et al., 
2009). Initiation of smoking habits often begins in college with almost 40% of students 
enrolled in college reporting their first use of a tobacco product while in college (Rigotti 
et al., 2010). In general, national and state rates of tobacco use in the United States are 
declining and these rates are being seen on college campuses as well. In a sample of 
college students in the northeast (Angelini, Sutherland, & Fantasia, 2017b) fewer than 
5% of the women reported tobacco use while almost 90% reported consuming alcohol. 
Many college students do not identify themselves as “smokers” because they only use 
tobacco socially on the weekends or with alcohol use (Levinson et al., 2007). The effects 
of social smoking on health are not completely understood (Levinson et al., 2007; 
Shiffman et al., 2015). 
Aside from concerns regarding substance use and sexuality, healthy eating and 
exercise routines are common challenges for college populations. Rates of obesity on 
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college campuses are increasing (Sparling, 2007) and are associated with higher rates of 
other metabolic conditions including diabetes and hypertension in this population. There 
is an abundance of food options in college dining facilities and students are often faced 
with the ability to make decisions on what to eat for the first time in their life. After high 
school sports and activities end, students are often challenged to join college sport teams 
or establish their own exercise routine. These health decisions are part of self-discovery 
in emerging adulthood as students become more independent of the structures provided 
by their families up until this point.  
Female college students are more likely than their male counterparts to utilize 
university health care services (Turner & Keller, 2015). A recent study on college student 
health care utilization (Angelini, Sutherland, & Fantasia, 2017a) found that female 
college students sought care for specific issues including gynecologic and genitourinary 
care. Urinary symptoms, particularly UTIs, are common complaints in this population 
(Angelini, Sutherland, & Fantasia, 2017a) and management could include education on 
urinary health and both symptom identification and prevention in this age group.  
College women are exposed to many new opportunities to make their own health, 
school, social, and sexual life decisions independent of their parents. Many of these 
decisions and behaviors they carry with them later in to young adulthood. This unique 
time in the life course, presents certain characteristics that set it apart from adolescence 
and young adulthood. Women in emerging adulthood are of reproductive age, but most 
have not been pregnant or begun to start their families. Understanding the unique health 
concerns of college students can help to identify factors that may be associated with 
urinary symptoms for these women.  
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Young Women’s Experiences with LUTS 
Research on LUTS in reproductive aged women has focused mainly on pregnancy 
and the post-partum period (discussed later in this review). There have also been several 
studies with nursing and medical students. Health science majors have broader 
knowledge on genitourinary health and may adopt different work and life behaviors than 
the larger college population. However, even among nursing students, knowledge of UI 
was low with many unsure of the risk factors for UI and the effects of aging and 
pregnancy on UI (Hutchings & Sutherland, 2014; Luo, Parry, Huang, Wang, & He, 
2016). 
Much of the research on LUTS in this age group focuses on UI, particularly SUI 
in female athletes (McAfee et al., 2015). Among high impact athletes, rates of UI were 
found to be high; it is commonly reported that as many as one in three athletes experience 
UI (Carls et al., 2007; Simeone et al., 2010). Almeida and associates (2016) found UI in 
athletes and non-athletes (52.2% versus 27.1%), and found that both groups reported 
changing behaviors to avoid leaking urine. Rates of UI are reported to range from 10% to 
25% in young women less than 30 years of age regardless of athletic involvement 
(Bardino, Di Martino, Ricci, & Parazzini, 2015; Carls, 2007; Hagglund, Olsson, & 
Leppert, 1999; O’Halloran, Bell, Robinson, & Davis, 2012; Parden et al., 2016; 
Siracusano et al., 2003; Van Breda et al., 2015). Research findings related to mixed UI 
describe the development of “pseudo-urgency” from changed bladder habits due to 
experiences with SUI (Bandukwala & Gousse, 2015). As female athletes commonly 
report having SUI, it is becoming increasingly more important to understand the factors 
associated with SUI and other urinary symptoms in young women. UI in early life has 
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been shown to be a strong predictor of UI in later life (Bo & Sundgot-Borgen, 2010).  
Knowledge on OAB and UI prevalence in young women may be important to establish a 
baseline of ‘normal” for the general population (van Breda, Bosch, & de Kort, 2015).  
Understanding contributors and experiences of LUTS storage symptoms in younger 
women may help to decrease the prevalence and associated burden of this public health 
issue for women of all ages.  
Rates of LUTS among young women vary widely throughout the literature. 
Experience of at least one LUTS was reported in 94.3% of a sample of presumably 
healthy medical students aged 18- to 30-years-old (van Breda et al., 2015). Sjogren and 
associates (2017) found that 19.3% of a sample of 173 Swedish women (mean age of 
21.6 years) reported nocturia twice or more per night, 50.9% reported a frequency of 
more than 9 voids per day, and 34.2% reported urgency symptoms. UI was reported in 
35.9% of this population. This UI rate was greater than rates reported by authors in other 
studies.  However, fluid intake was not assessed in this study;  it is unknown whether 
excessive fluid intake may have been associated with the greater frequency of UI.   Other 
studies with young women found daytime urinary frequency (> 9 voids) reported by 
9.5% of young women and UI reported by 20.1% (van Breda et al., 2015). Another recent 
study of 1,092 women, 19- to 30-years-old, found that the overall prevalence of UI 
symptoms was less among nulliparous women than among women who had previously 
been pregnant (8.8% versus 28.7%). However there were no differences in UUI between 
these groups (Parden et al., 2016). These differences in rates may be due to measurement, 
sampling, parity, or other factors that may influence experience and presentation of 
LUTS.  
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Other research on reproductive aged women has looked at correlations between 
weight, hormonal contraceptive use, and LUTS. A systematic review of UI and obesity 
demonstrated that increased body mass index (BMI) was positively associated with 
increased UI symptoms and, subsequently, weight loss was a predictor of decreased 
symptoms (Greer, Richter, Bartolucci, & Burgio, 2008). Emerging adulthood, and 
specifically the transition to college, has often been linked to increases in overweight 
status with the notorious ‘freshman fifteen’ (Gow et al., 2010). Many of the diet and 
exercise behaviors of adulthood are initiated in college years; overweight college students 
are more likely to remain overweight as adults (Gow et al., 2010). On the other side, 
issues with disordered eating (e.g., anorexia and bulimia) often arise during college years. 
Studies have shown an association between eating disorders and LUTS, specifically UI 
(Araujo et al., 2008; Bo & Sundgot-Borgen, 2001).  
There may also be additional factors during the years of emerging adulthood and 
transition to college life that place young women at increased risk for experiencing LUTS 
storage symptoms. Some studies have shown that college education was a risk factor for 
OAB among middle-aged women (Coyne et al., 2013). O’Halloran and associates (2012) 
also found the rate of UI among young women was slightly more in students (13.2%) 
than in nonstudents (10.6%) of similar age.  
There is limited literature on factors, beyond demographic factors, that are 
associated with LUTS in college-aged women. Our understanding of factors associated 
with LUTS is based largely on middle-aged women and older women aside from 
influences of athletics, parity, and obesity. The ranges in prevalence and high cost 
associated with LUTS increases the importance of assessing the many factors that 
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contribute to the experience of LUTS in women. With the MM and SCT as guiding 
frameworks, literature on the personal, individual-behavioral, social, and environmental 
influences of LUTS storage symptoms, specifically OAB and UI, is reviewed.  
Personal Factors   
Personal factors that influence LUTS include socio-demographic factors, 
knowledge about LUTS and bladder health, medications, chronic conditions, and 
pregnancy (Robinson & Cardozo, 2013). There are currently limited data on the lifestyle 
and other personal factors surrounding LUTS (Bravendam et al., 2016).  
Socio-demographic factors.  The most common predictor of LUTS is increasing 
age. There are conflicting data as to whether LUTS are influenced by race and/or 
ethnicity.  
Age. Several studies have illustrated the increased prevalence of LUTS with 
increasing age (Irwin et al., 2006; Kim et al., 2012). Norton and Brubker (2006) found a 
prevalence of LUTS storage symptoms in 20-30% of young adult women, increasing to 
30-40% in middle-aged women, and 30-50% in the elderly. Rates for UI in women under 
30 years old range from 10-13% while rates for women 31- to 40-years-old increase by 
20% (Hagglund et al., 1999; O’Halloran et al., 2012). OAB similarly increase with age.  
The United States OAB on Physical and Occupational Limitations study (OAB-POLL) 
(Coyne et al., 2013) used census-matched demographic data of 5,023 women and found 
the overall prevalence of OAB in women 18- to 24-years-old was 2% versus 19.1% of 
women 65- to 74-years-old.  
Race/ethnicity. The literature has varying results regarding the associations of 
race and ethnicity on LUTS symptoms. The OAB-POLL (Coyne et al., 2013) found 
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higher rates of OAB in Black and Hispanic women age 18- to 29-years-old (24-26%) 
versus White women (14.9%), however rates across other LUTS were similar (except for 
OAB and UUI) which may represent that racial and ethnic groups were serving as a 
proxy for another unmeasured risk factor. Similar studies have shown an increased 
prevalence of UUI in Black women (Dooley et al., 2008; Fenner et al., 2008).   Another 
large population based study, the Epidemiology of Lower Urinary Tract Symptoms 
(EpiLUTS) study, found OAB rates were highest among Black women and that Asian 
women were less likely to seek treatment for symptoms (Coyne et al., 2012). Other 
studies have shown no difference in OAB or UUI across groups (Finklestein, Glossner, 
Sanchez, & Uddin, 2008; Kupelian et al., 2006; Markland, Thompson, Ankerst, Higgins, 
& Krauss, 2007). Some authors have found that UI, specifically SUI, is more common 
among White women than in other groups (Thom et al., 2006; Townsend, Curhan, 
Resnick, & Grodstein, 2010). Tennstedt and associates (2008) found that White non-
Hispanic women were more likely (35.4%) than Black (9.4%) and Hispanic (14.5%) 
women to report SUI.   These differences in the influence of race/ethnicity may be due to 
differences in measurement, sampling, or genetic factors that affect symptoms 
(Wennberg et al., 2011). Some cultural or societal factors may also contribute to 
variations in LUTS across groups.  
Knowledge and awareness of bladder health.  Women’s lack of knowledge 
about urinary symptoms may lead to misperceptions and delayed care-seeking and 
management (Mandimika et al., 2014). Often women do not recognize that UI is a 
medical problem (Basu & Duckett, 2009; Shaw, 2001). Women who avoid care-seeking 
are more likely to believe that UI and LUTS are normal and are unaware of available 
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treatment options (Kinchen et al., 2003). Two recent studies found that women often 
perceived UI symptoms as normal (Luo et al., 2016; Smith et al., 2011). In one study of 
1,365 Chinese nursing students, only 35% knew that UI was not a normal part of aging 
and only 37.5% knew that UI was not a normal occurrence after childbirth (Luo et al., 
2016). One study found that 18.3% of incontinent women reported never having heard of 
the pelvic floor, and 24.6% reported having heard of it but not knowing what it was 
(Bardino et al., 2015). There were also misunderstandings about healthy bladder 
behaviors. One in three women believe that premature voiding, voiding before leaving 
the house or before certain activities without the urge to do so, will relieve symptoms of 
LUTS and prevent infection (Xu et al., 2016). 
 There is a lack of knowledge among women, especially young women, regarding 
urinary symptoms and normal bladder behaviors (e.g., avoiding straining, voiding 
without urge) (Howard-Thornton, Craine, Holden, & Pearl, 2011; Mandimika et al., 
2014; Sjogren et al., 2016; Pauwels, De Laet, De Wachter, & Wyndaele, 2006). In a 
study of 168 high-school students, mean age 14.1 years, only 18% knew how urine exited 
the body and only 37% knew there were three openings in the female pelvic region 
(Herbert-Beirne et al., 2015). In a qualitative study of young women (mean age of 27 
years) many did not report learning about pelvic floor disorders until they experienced 
childbirth (Howard-Thornton et al., 2011). This lack of understanding is potentiated by 
common misperceptions regarding LUTS and social stigma surrounding symptoms. 
Many young women perceive urinary symptoms as embarrassing or as a condition that is 
normal only in older women (Tremback-Ball et al., 2008). Many incontinence products 
(e.g., pads and briefs) are marketed towards older women and young women may not feel 
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that they are intended for them (Peake et al., 2003). Education has been shown to increase 
care-seeking behavior and improve expectations for treatment outcomes for LUTS 
(O’Connell, Wellman, Baker, & Day, 2006). Bladder health education that begins at 
pregnancy and childbirth might not be soon enough (Parden et al., 2016). 
Medications.  LUTS storage symptoms may also occur as common side effects of 
several medications. Hormones, specifically estrogens, have been reported to influence 
OAB and UI presentation in several studies. As part of the Nurses’ Health Study, 
Townsend and associates (2009) found that women between 25- to 40-years-old who had 
ever used oral contraceptives reported greater UI symptoms, especially UUI. However of 
other studies with similar age cohorts, oral contraceptives were associated with a 
decreased risk of UI (Iliadou, Milsom, Pedersen, & Altman, 2009; O’Halloran et al., 
2012). The Women’s Health Initiative Randomized Control Trial found that menopausal 
women being treated with estrogen containing hormone therapy had an increased risk of 
UI within one year of beginning therapy (Hendrix et al., 2005). Although findings are 
inconsistent and vary across studies, there is evidence to support an effect of estrogen on 
LUTS storage symptoms and the need for further study.  In contrast, a separate study 
with reproductive- aged women found that the progesterone-releasing IUD had no effect 
on LUTS (Iliadou et al., 2009). As hormonal contraception use is common in 
reproductive aged women, special consideration is indicated in a college population. 
Other medications that have been associated with LUTS storage symptoms have 
been identified and include diuretics, some antidepressants, and several cardiac 
medications. Cardiac medications, including calcium channel blockers and angiotensin-
converting enzyme (ACE) inhibitors, relax the urinary sphincters and slow bladder 
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muscle contractions causing increased urinary leakage (Newman & Giovannini, 2012; 
Rantell, 2014). Diuretics increase urine production, which can cause increased frequency 
and urgency (Newman & Giovannini, 2012; Rantell, 2014).  
Several antipsychotics and antidepressants, including selective serotonin reuptake 
inhibitors (SSRIs) and atypical antipsychotics (AAPs), have been associated with LUTS 
storage symptoms (Hall, Maserejian, Link, Steers, & McKinlay, 2012; Rantell, 2014). 
Mental health concerns, including depression and anxiety, often arise during college 
years and consideration of the effects of anti-depressants and other medications in this 
population merits attention.  
Chronic health conditions.  Many chronic conditions including obesity, and 
chronic constipation have been associated with LUTS and UI due to an increased intra-
abdominal pressure (Sung & Hampton, 2009). The International Continence Society 
(ICS) 5th International Consultation on Incontinence (Abrams et al., 2012) report that SUI 
is often caused by injury during childbirth, high body mass index (BMI), chronic 
constipation, low pelvic muscle tone, and urethral hypermobility, while UUI is often 
caused by involuntary bladder contractions. 
Obesity. Obesity has been shown to potentiate LUTS and specifically UI due to 
increased intra-abdominal pressure (Sung & Hampton, 2009; Tennstedt et al., 2008). In a 
systematic review of UI and obesity, increased body mass index (BMI) was positively 
associated with increased UI symptoms (Greer, Richter, Bartolucci, & Burgio, 2008). 
This increase is associated with increased pressure and strain on the pelvic floor from 
added weight (Dallosso et al., 2003; Richter et al., 2008; Teleman, Lidfeldt, Nerbrand, 
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Samsioe, & Mattiasson, 2004; Zhang et al., 2006). Weight loss has been associated with 
decreased LUTS (Zhang et al., 2006).  
Constipation. Due to increased pressure on the pelvic floor associated with 
pressure and straining from chronic constipation, there is a significant association 
between constipation and LUTS storage symptoms specifically UI and OAB (Abrams et 
al., 2012; Kinnunen, 1991; Sung & Hampton, 2009). Studies have found constipation to 
be linked to increased UI and alleviation of constipation has been shown to decrease both 
OAB and UI symptoms (Carach, 2001; Qassem et al., 2014; Snooks, 1985). About one in 
four college women in the U.S. report experiencing constipation, diarrhea, and irritable 
bowel syndrome (Alaqeel, Alowaimer, Alonezan, Almegbel, & Alaujan, 2017; 
Heidelbaugh et al., 2015).  
Eating disorders. Studies have shown an association between history of eating 
disorders and LUTS, specifically UI (Araujo et al., 2008; Bo & Sundgot-Borgen, 2001). 
The association was attributed, in part, to increased intra-abdominal pressure from 
persistent vomiting, low states of estrogen in anorexia or female athlete triad, and/or low 
muscle tone from lack of adequate nutrition (Bo & Sundgot-Borgen, 2001).  
Mental health. Anxiety and depression have been associated with increased rates 
of UI and OAB across several studies (Coyne et al., 2013; Robinson & Cardozo, 2003; 
Tennstedt et al., 2008). Rates of mental health issues, anxiety and depression among 
college students are reportedly greater than 15% (Eisenberg, Gollust, Golberstein, & 
Hefner, 2007).  As such, studies of LUTS storage symptoms among college women 
should consider the potential influence of mental health disorders and related medications 
on LUTS. 
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Childhood enuresis. Childhood toilet training is important to understanding of 
LUTS in young adulthood because early perceptions and beliefs regarding bladder health 
and toileting contribute to behaviors in adult life (Palmer et al., 2012). In the United 
States, ‘accidents’ during toilet training are often perceived as bad behaviors associated 
with shame, guilt, and embarrassment (Garcia et al., 2005). Negative reinforcement in 
response to UI and bedwetting (nocturnal enuresis) in childhood has been associated with 
increased rates of LUTS in older children and young adults (Bakker & Wyndaele, 2000). 
Bladder problems in childhood may predict LUTS later in life (Sjogren et al., 2017). 
Nocturnal enuresis in childhood has been associated with increased rates of UI and OAB 
later in life (Brown et al., 2010; Kuh, Cardozo, & Hardy, 1999; Siracusano et al., 2003).  
Several studies have found associations between childhood nocturnal enuresis and LUTS 
storage symptoms in adulthood (Kuh, Cardozo, & Hardy, 1999; O’Halloran et al., 2012; 
Siracusano et al., 2003).  
Pregnancy. Pregnancy has been found to be a major risk factor for SUI and UUI 
(Brown, Donath, MacArthur, McDonald, & Krastev, 2010; MacLennon, Taylor, Wilson, 
&, Wilson, 2010). About 1 in 3 women will experience UI both during and after 
pregnancy (Boyle, 2012). Rates during pregnancy range from 30-60% while postpartum 
rates range from 6-35% (Burgio et al., 2003). UI rates increase throughout the course of 
the pregnancy from 10.8% pre-pregnancy to 55.9% during the third trimester (Brown et 
al., 2010).  
Recommended primary prevention strategies include performing pelvic floor 
muscle exercises (PFM) exercises before and throughout pregnancy to decrease UI 
postpartum, decrease vaginal trauma during delivery, and assist in expediting recovery 
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time (Moore, 2013; Wesnes, 2013; Morkved & Bo, 2014; Pelaez, Gonzalez‐Cerron, 
Montejo, & Barakat, 2014). The strongest predictor of UI in pregnancy was occasional 
leakage (less than once a month) prior to pregnancy (Brown et al., 2010). College often 
represents a time prior to family planning and pregnancy. Identification of LUTS storage 
symptoms and subsequent risk prior to pregnancy could help decrease progression of 
symptoms during pregnancy. Pregnancy is recognized as a transitional time where 
women are open to behavior change (Olander, Smith, & Darwin, 2018). Preconception 
education on LUTS storage symptoms and bladder health then should be considered in 
the nulliparous college female population.  
Behavioral Factors 
Individual behaviors and lifestyle choices also contribute to LUTS storage 
symptoms.  Dietary intake or consumption of bladder irritants such as caffeine, alcohol, 
and nicotine may also contribute to LUTS. Personal behaviors including athletic and 
exercise involvement have been shown to increase storage symptoms. Similarly, beliefs 
and values about bladder health are adopted at a young age and influence bladder habits 
and behaviors later in life (Garcia, Crocker, & Wyman, 2005; Palmer, Athanasopoulos, 
Lee, Takeda, & Wyndaele, 2012).  These behaviors can arise in response to symptoms, 
can lead to symptoms, or both. This section will describe the role of bladder irritant 
consumption, athletic/exercise behaviors, toileting and bladder behaviors on LUTS, as 
well as the subsequent care-seeking and self-management behaviors women adopt in 
response to symptoms. 
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Ingestion of bladder irritants, fluids, and other substances. Certain foods and 
drinks can exacerbate urinary symptoms and have been associated with increased urinary 
urgency, frequency, and/or UUI. Known bladder irritants include acidic and spicy foods, 
sugar and artificial sweeteners, alcohol, caffeine, and tobacco (Dallosso, McGrother, 
Matthews, & Donaldson, 2003; Riesenhuber, Boehm, Posch, & Aufricht, 2006). 
However, a systematic review of the effect of coffee, fluid, tobacco and other irritants on 
LUTS found limited inconclusive or contradictory results (Bradley et al., 2007). College 
students are among the top consumers of several bladder irritants including caffeine, 
alcohol, tobacco, and carbonated beverages. Further research is needed to examine 
associations between these bladder irritants and LUTS storage symptoms in college 
women. 
Caffeine. Caffeine is a known diuretic and potentiates frequency symptoms, 
which can increase urgency and UUI (Creighton & Stanton, 1990; Riesenhuber et al., 
2006). Women with increased caffeine intake have been found to have more than double 
the rate of urinary urgency than those who do not (Hannestad, Rortveit, Daltveit, & 
Hunskaar, 2003; Maserejian, Wager, Giovannucci, Curto, McVary, & McKinlay, 2013). 
Caffeinated sodas have similar effects as coffee and other caffeinated beverages.  
Carbonation and sweeteners. Non-caffeinated carbonation and added artificial 
sweeteners have also been associated with increased LUTS symptoms. Dallosso and 
associates (2003) found an association between carbonated beverages and UUI and OAB. 
Artificial sweeteners, found in many sodas and beverages, were shown to increase 
detrusor contraction and therefore OAB and UUI symptoms (Dasgupta, Elliott, Doshani, 
& Tincello, 2006).  Although the data on the effects of carbonated beverages and 
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artificial sweeteners are limited, and at times contradictory, there is some preliminary 
evidence to suggest that limiting these irritants may reduce LUTS (Miller et al., 2016; 
Robinson et al., 2017).  
Alcohol. Although there is limited research, alcohol is a known bladder irritant 
(Dallosso et al., 2003; Maserejian et al., 2013; Taari, Ruutu, Lehtonen, 1990) and has 
been anecdotally associated with increases in LUTS symptoms. Systematic reviews of 
alcohol’s effect on LUTS are limited and often contradictory (Bradley et al., 2007).  
However, there are preliminary data to support the notion that limiting alcohol intake 
may decrease LUTS severity (Miller et al. 2016; Robinson et al., 2017). An estimated 
60% of college students drink alcohol and 66% of those who drink engage in heavy or 
binge drinking, defined as the consumption of 4 or more drinks for women in a two-hour 
time frame (NIAAA, 2015). Thus, understanding the associations between alcohol intake 
and LUTS symptoms in female college students is essential.  
Fluid intake. Fluid intake and urination are closely linked. Excessive fluid intake 
has been shown to exacerbate storage symptoms of OAB and UI (Arya & Asfaw, 2009; 
Beetz et al., 2003; Bradley et al., 2017; Callan et al., 2015; Wood et al., 2018). In 
contrast, restricting fluid may concentrate the urine and act as a bladder irritant, also 
aggravating OAB and UI symptoms and potentially increasing comorbid health 
conditions (e.g., kidney stones and chronic constipation) (Arya & Asfaw, 2009; Wood et 
al., 2018). Recommended daily intake of water varies based on age and condition, but in 
general for women is 2.7 liters, approximately 11 cups (Campbell, 2004). More evidence 
is needed for management and recommendations regarding the role of fluid intake and 
exacerbation of urinary symptoms (Bradley et al., 2017).  
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Tobacco. Recent studies have found associations between smoking and LUTS 
storage symptoms (Bump, 1992; Coyne et al., 2013; Hannestad, Rortveit, Daltveit, & 
Hunskaar, 2003; Koley, 1984). Women who smoke regularly are more than twice as 
likely to have LUTS (Maserejian et al., 2012). Many college women use other forms of 
tobacco (e.g., vaping) and/or self-identify as ‘social smokers’ in that they only smoke on 
weekends or when they consume alcohol (CDC, 2015).  
Athletics/exercise behaviors. Athletic and exercise involvement have been 
shown to increase LUTS storage symptoms. UI is common among female athletes and is 
highly under-reported (Goldstick & Constantini, 2014). Rates of UI among college and 
elite athletes range from 28 to 80% with the highest prevalence found among athletes 
who engage in high-impact sports (Carls et al., 2007; Caylet et al., 2006; Eliasson et al., 
2002; Simeone et al., 2010; Sung & Hampton et al., 2009; Thyssen, Clevin, Oleosen, & 
Lose, 2002). In a study of young nulliparous women, UI (specifically SUI) was highest in 
high impact and strengthening activities including volleyball, and gymnastics with 
gymnasts having the highest rates (Almeida et al., 2016). UI in athletes was higher 
(52.2%) than in non-athletes (27.1%) with both athletes and non-athletes reporting 
changing or altering behavior to avoid leakage (Almeida et al., 2016). Although SUI is 
most common among high impact athletes, UUI is also commonly reported especially in 
cyclists and soccer players (Simeone et al., 2010).  
Many women who participate in other forms of physical activity also experience 
LUTS. About one in three women report leakage during at least one type of exercise 
despite being continent otherwise (Nygaard et al., 1990). Among women who report 
regular exercise, UI rates range from 7-38% depending on the type of exercise (Bo et al., 
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2008). High impact physical activity has been associated with higher rates of UI (Caylet 
et al., 2006) and even long-term low-impact activity has been associated with UI in 
young nulliparous women (Eliasson et al., 2005). Nygaard and associates (2005) found 
that participation in strenuous activity during the adolescent years contributed to 
increased rates of UI in middle age and older women. Other authors have found that 
participation in high-impact athletics in college or young adulthood alone did not 
predispose women to UI, however history of leaking during physical activity when 
younger was found to be associated with increased risk of leaking later in life (Bo & 
Sundgot-Borgen, 2010). The effect of physical activity on UI is known and presents an 
opportunity for providers to screen and open communication regarding pelvic floor 
muscles and bladder health with young active females (Angelini, 2017c).  
Toileting and bladder behaviors. In a concept analysis of toileting behaviors 
related to elimination patterns in women (Wang & Palmer, 2010), urination was defined 
as the set of voluntary actions related to emptying the bladder and includes place, time, 
position, and style. Understanding the multiple aspects of urination behaviors is essential 
to assessment of the onset and experience of LUTS in women (Liao et al., 2008). The 
antecedents to the actual behavior are of importance as there is a dualistic relationship 
between symptoms and behavior; whether symptoms are the cause of certain behaviors or 
vice versa.  
There is strong evidence to support behavioral training and bladder re-training in 
the treatment for UI (Burgio et al., 2002; Mattiasson, 2003). Education and awareness of 
current bladder behaviors are the foundation for behavioral and lifestyle intervention  
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(Wyman et al., 2009). Typically, the bladder should be emptied every 3 to 4 hours 
(Wyman, Burgio, & Newman, 2009). Other dysfunctional bladder patterns and behaviors 
include voiding without the urge (or ‘just in case’), voiding upon first desire, and fluid 
restriction to decrease frequency (Wyman et al., 2009).  
Toileting behaviors associated with LUTS include delayed voiding, premature 
voiding, strained voiding, and crouching or hovering over the toilet (Palmer et al., 2012). 
Delaying the urge to void, or delayed voiding, is common among women and can lead to 
over-distension of the bladder (Wang & Palmer, 2010). Xu et al. (2016) found that 53.6% 
of women reported that they often or always delayed voiding when busy; 42% reported 
that they suppressed the urge to void at work and waited more than 4 hours to urinate. 
Premature voiding, voiding without the urge or sensation to void, is equally common and 
often associated with childhood behaviors and desire to avoid the need to use public 
restrooms (Wang & Palmer, 2010). One study found that experiencing LUTS was 
strongly related to reports of premature voiding (Sjogren, Malmberg, & Stenzelius, 
2017).  Strained voiding is defined as straining or pushing down to hurry the process of 
voiding either to begin voiding, continue voiding, or speed up voiding (Wang & Palmer, 
2010). Although it is unclear the effect straining has on LUTS (Pauwels et al., 2006; 
Robinson et al., 2012), studies have found a relationship between strained voiding and 
LUTS (Sjogren et al., 2017; Xu et al., 2016).  
Optimal bladder emptying involves assuming a relaxed position and allowing 
time for the bladder to empty completely without straining (Lukacz et al., 2011). 
Crouching or hovering over the toilet, often to avoid sitting on public toilets, decreases 
the ability of the pelvic muscles to relax and adequately empty the bladder (Moore, 
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Richmond, Sutherst, Imrie, & Hutton, 1991). Xu and associates (2016) found that 32.1% 
of women reported often or always crouching or covering over the toilet when away from 
home. Place preference for voiding includes the desire to avoid public restrooms. In 
young women (mean age of 21 years), the most frequently reported toileting behaviors 
were place preference and delayed voiding (Sjogren et al., 2017). This irregular and 
infrequent voiding pattern from trying to avoid school or work toilets is associated with 
increases in LUTS among women (Botlero et al., 2008; Brown et al., 2010; MacLennan 
et al., 2000).  LUTS that are due in part to dysfunctional toileting behaviors can be 
decreased with the correction of toileting patterns and education on healthy toileting 
behaviors (Sjogren et al., 2016).  
Care-seeking behaviors. Misconceptions, embarrassment, social taboos, and lack 
of knowledge regarding LUTS are significant barriers to care-seeking (Bradway et al., 
2008; Resnick et al., 2006). In a study of college students, 18- to 30-years-old, 71% 
reported being unable to speak about their UI; 15% reported that they would seek care for 
their symptoms (Tremback-Ball, Levine, Perlis, & Dawson, 2013). About half of women 
with UI or OAB report discussing symptoms with their care provider (Benner et al., 
2007; Griffiths et al., 2006). Some studies report care-seeking rates that are even lower, 
in the 15-40% range (Hagglund et al., 2001; Kinchen et al., 2013; Kogan et al., 2014).  In 
a recent study by Dmochowski and Newman (2007), women who did not report 
symptoms to their provider offered the following reasons: 84% felt the symptoms were 
not important enough to bother with; 71% reported never being asked about symptoms by 
their provider; 69% felt symptoms were normal and just something to live with; and 59% 
did not want medication management for symptoms. Kogan and associates (2014) found 
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similar reasons reported by women for not seeking care for LUTS symptoms: symptoms 
were not severe enough (34%); symptoms perceived as a normal part of aging (24%); 
perceived as too embarrassing (16%); and preferred to self-medicate (15%).  
Those with greater symptom bother and effect on QOL were more likely to report 
seeking care (Dmochowski & Newman, 2007). Most of the literature on LUTS care-
seeking behavior has focused on older women or care-seeking specifically for SUI 
(Kinchen et al., 2003; Koch, 2006).  Of those women who did seek help, 74% reported 
waiting for more than a year to do so; 46% of women reported waiting up to three years 
before seeking help (Margalith, 2004). Women reported not seeking care until symptoms 
intensified, or caused worry and/or bother that overrode the embarrassment of disclosing 
the presence of symptoms (Welch, Taubenberger, & Tennstedt, 2011). Symptom bother 
was shown to increase with age (Benner et al., 2007) so identifying symptoms early is 
essential to implementing first line therapies. Provider education and active screening 
may help open communication surrounding LUTS and lead to earlier case finding and 
treatment implementation. The International Continence Society (ICS) places promotion 
of health-seeking behavior through education on healthy bladder habits, and simple 
language and terminology as a goal for care (Newman et al., 2017).  
Self-management behaviors.  Despite lack of care-seeking, many women are 
bothered enough with LUTS that they adopt avoidance behaviors or other lifestyle 
modifications and self-management strategies to decrease the burden of symptoms. 
Societal beliefs about LUTS and associated embarrassment lead many women to avoid 
participation in activities that exacerbate LUTS (e.g., sports or athletics) (Wyman et al., 
2009). UI has been perceived as a barrier to exercise; younger women report increased 
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distress from symptoms and increased restriction of activities related to UI than older 
women (Nygaard et al., 2005; Shaw, 2001). Avoidance of exercise at a young age is 
associated with increased risk of developing heart disease, obesity, hypertension, 
osteoporosis, and diabetes (Nygaard et al., 1990). Furthermore, women report limiting 
fluid intake in order to prevent leakage (Bardino et al., 2015; Wyman et al., 2009), which 
can lead to dehydration and potentially exacerbate OAB symptoms due to increased urine 
concentration.  
Bardino and associates found that about one third of women with UI reported 
restricting fluid to keep dry, 71% reported changing clothing when wet, and 65% 
reported worry surrounding odors from leakage (2015). More than half of young women 
with UI report worrying about odors associated with leakage and restricting fluid intake; 
about one third report wearing absorbent pads to keep dry (O’Halloran et al., 2012). Most 
commonly women report wearing pads, restricting fluids, avoiding certain activities that 
cause leakage, or doing nothing at all to manage symptoms (Kogan et al., 2014). As some 
of the self-management behaviors could actually be exacerbating symptoms, it is 
important for providers to identify what women are doing to self-manage and provide 
education on healthy bladder health behaviors and lifestyle choices.  
Social Factors 
 The social stigma and norms surrounding LUTS influence attitudes and 
behaviors related to symptom management and understanding. The social stigma 
surrounding LUTS is prevalent in the United States and across other countries. This 
stigma is associated with shame, humiliation, and embarrassment (Hagglund et al., 2007; 
Muller, 2013; Nicolson et al., 2008; Nicolson et al., 2005; Siracusano et al., 2003). 
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Across cultures, UI has been perceived as a social burden related to self-neglect and poor 
hygiene rather than a medical condition (Wilson, 2004). Societal stigma can result in 
psychosocial decline and lower self-esteem, loss of independence, social isolation, 
premature retirement, anxiety, and depression (Elstad et al., 2010; Garcia et al., 2005). 
The extent of embarrassment and stigma is related to whether the symptoms are 
perceptible or whether the woman can control visibility of symptoms with management 
(Elstad et al., 2010). Although UI and use of absorbent products (e.g., incontinence pads 
and briefs) are becoming more normalized with advertisements in the media, young 
women still report UI as a socially unacceptable topic (Tremback-Ball et al., 2013). As 
peers and social expectations are pivotal in college culture, embarrassment and social 
stigma surrounding LUTS may play a larger role in this population. 
Environmental Factors 
 Environmental factors include the physical environment (including access and 
cleanliness of toilets) that contribute to LUTS storage symptoms. Many women report 
worry regarding cleanliness of and access to public toilets. This worry impacts behavior 
patterns that can influence LUTS (Wang & Palmer, 2010). Fear surrounding cleanliness 
of public toilets results in many young and older women avoiding school or work toilets. 
This avoidance of public toilets has been associated with increased prevalence of LUTS 
(Botlero et al., 2008; Brown et al., 2010; MacLennan et al., 2000). Lack of privacy and 
dirty toilet conditions may result in delayed voiding and/or decreased fluid intake to defer 
voids (Bradley et al., 2005). Sjogren and associates (2016) found that 87.2% of women 
reported worry regarding cleanliness of public toilets and 17.4% reported attempts to 
avoid public toilets. In attempts to avoid public toilets, women report emptying their 
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bladders before leaving the house and waiting or delaying voiding until after they return 
home (Sjogren et al., 2016). Many women also report crouching or hovering over public 
toilets due to fears related to cleanliness; this behavior has been shown to decrease pelvic 
floor relaxation and contribute to incomplete bladder emptying (Moore et al., 1991; 
Wang & Palmer, 2010; Yang et al., 2010).   
Access and limited time for toilet breaks have been associated with contributing 
to LUTS (DuBeau, 2010; Palmer et al., 2012). Nurses and nurses’ aides often delay their 
voiding at work due to limited bathroom breaks, worry regarding cleanliness of public 
toilets, and lack of toileting facilities (Palmer & Newman, 2015). One study of nurses 
found that more than half were worried about cleanliness of public restrooms and more 
than one third tried to avoid using public toilets when possible. Nurses also reported busy 
work schedules and lack of restroom access as barriers to utilizing the restroom while at 
work (Zhang et al., 2013). Prevalence of LUTS is greater among nurses despite the 
assumptions that nurses know more about appropriate bladder health behaviors than the 
general public (Liao et al., 2009; Zhang et al., 2013). This discrepancy might be due in 
part to the work environment of nurses. Environmental concerns during deployment for 
military women have also been associated with LUTS (Steele & Yoder, 2013). Access 
and cleanliness of toilets can present a challenge to genitourinary health for military 
women and have been associated with adoption of behaviors and self-management 
strategies to either decrease or hide symptoms (Steele & Yoder, 2013).  
Gaps in the Literature 
 Currently there is limited evidence on the role of personal, individual-behavioral, 
social, and environmental factors in LUTS storage symptom presentation. In the last few 
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years, the National Institute of Health (NIH)/ National Institute of Diabetes and Digestive 
and Kidney Diseases (NIDDK) has advocated that LUTS research move beyond 
descriptive studies of occurrence to focus on identifying potentially modifiable factors 
(including comorbid conditions, personal, behavioral, social, and environment factors) 
using a multi-level framework (Bravendam et al., 2016; Harlow et al., 2017). To meet 
these aims, NIDDK started the Prevention of Lower Urinary Tract Symptoms (PLUS) 
research consortium in September of 2015.  The aims are to increase research on factors 
that contribute to LUTS and explore the experience of LUTS in women across the 
lifespan (Bravendam et al., 2016). Women of all ages experience LUTS storage 
symptoms, specifically OAB and UI. The experience of LUTS storage symptoms during 
the period of young emerging adulthood has been associated with LUTS storage 
symptoms in older adulthood. Therefore, the experiences of OAB and UI in young 
women may provide valuable insights for research and practice. College women may 
present a unique population with exposure to specific factors that contribute to LUTS 
storage symptoms.  
Conclusion 
 There is limited evidence on the multi-level factors associated with LUTS storage 
symptoms, specifically OAB and UI.  There is also limited data on LUTS in emerging 
adulthood, specifically among college-aged women. This study addressed this gap in the 
literature by using the social ecological perspective (MM) and SCT as guiding 
frameworks to analyze the personal, individual-behavioral, social, and environmental 
factors that influence LUTS in a sample of college women.  
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CHAPTER THREE: DESIGN & METHODS 
 
 
Chapter Three describes the research design and methods of this study under the 
following headings: (1) research design; (2) setting; (3) sample; (4) procedures; (5) 
instruments/measures; and (6) analytic approach. 
Research Design 
The purpose of this cross-sectional descriptive study was to explore and describe the 
experience and severity of LUTS storage symptoms, specifically overactive bladder (OAB) 
and urinary incontinence (UI), among female undergraduate college students, and to identify 
associated factors. Data were collected using the Qualtrics™ web-based survey platform 
(IBM, 2014); surveys were distributed to female undergraduate college students via their 
university email addresses.  
This design was appropriate for an exploratory study to address the research aims:  
Aim 1: Describe female undergraduate college students’ experiences with LUTS storage 
symptoms, specifically overactive bladder (OAB) and urinary incontinence (UI). 
Aim 2: Examine the associations between selected personal, behavioral, and environmental 
factors and LUTS storage symptom (OAB and UI) severity in a sample of female 
undergraduate college students.  
Aim 3: Explore the relationships between severity of urinary symptom bother and use of 
management strategies (care-seeking behavior and self-management behaviors). 
The study design was appropriate given that there is limited research on factors 
associated with LUTS storage symptoms, specifically OAB and UI, in young women.  
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Setting 
This study included a random sample of female undergraduate college students 
enrolled at a private Catholic university in the northeastern United States. The site has a total 
enrollment of about 14,250 students, with 54% female undergraduate enrollment. The 
majority of students are White non-Hispanics.  Approximately 11% of students self-
identified as Hispanic, 9% Asian, 4% Black or African American, 3% multi-racial, and 7% 
other.  An additional 5% are of unknown race/ethnicity. The university has many 
intercollegiate Division I sports teams, club sports teams, intramural sports teams, and a large 
university fitness center with classes in aquatics, high intensity interval training, cycling, 
yoga, aerobics, and more.  
Sample 
The target population was female undergraduate college students greater than 18 
years old. An acknowledged limitation of the study is the homogeneity of the sample. 
The sample may not be representative of all college women or young women of similar 
age who are not enrolled in college. Nonetheless, as this was an exploratory design, the 
target population was appropriate for the proposed study. A random sample of 1,800 
university email addresses was requested for participant recruitment from the university 
office of research. Freshman, or first year, students were excluded from sampling to 
facilitate inclusion criteria of at least 18 years of age.  
Inclusion criteria 
 The inclusion criteria included: 1) identified by university census data as 
‘female’; 2) undergraduate student matriculated at the mentioned university in their 
sophomore, junior, or senior year; 3) able to read and write in English; and 4) 18 years of 
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age or older. The age specification was to ensure that the participants were old enough to 
give consent.  
Sample Size Estimation  
The G*power 3.1 power analysis system (Faul et al., 2009) was used to estimate 
the desired recruitment sampling pool of 1,800 students. This sampling pool was 
determined based on correlation coefficients and effect sizes of predictor variables (age, 
race, physical activity, sexual activity, caffeine consumption, sport involvement) on the 
outcome variable (experience of LUTS) from a pilot study done with female 
undergraduate college students during winter of 2016 (Angelini, 2016). Effects sizes 
between predictors and LUTS scores were in the small to moderate range, from .12 to 
.69. The requested sampling pool for recruitment was based on response rates in previous 
studies with similar college-aged samples with similar methods (30-38.6% response 
rates) (Sutherland, Amar, & Laughon, 2013; Sutherland et al., 2015; Angelini, 2016).  
Procedures 
Recruitment  
Data were collected from female undergraduate college students in their 
sophomore, junior, or senior years (classes of 2018, 2019, and 2020) at a private 
university in the northeastern U.S. An email was sent to 1,800 randomly selected 
university email addresses provided by the university office of research. Using the 
procedures described by Dillman (2007) to increase response rates, participants received 
a pre-survey email explaining the study and inviting the student to participate by clicking 
on a link to the Qualtrics™ survey site on Day 1, followed by an invitation to take the 
survey link on Day 4, and a reminder email on Day 7. Contact emails (Appendix A) were 
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sent during study days prior to fall semester final exams based on good response rates at 
this time from pilot testing (Angelini, 2016). Emails were sent from the principal 
investigator’s university provided email address to increase personalization of 
correspondence and increase response rates (Cook, Health, & Thompson, 2000). 
In order to access the online survey, participants had to first check “YES” to 
indicate that they understood the informed consent (Appendix B) and agreed to 
participate. In order to complete the survey, participants were required to select an age of 
18-years-old or older on the first question, in order to meet the inclusion criteria. At the 
end of the survey, participants were redirected to a separate link where they could 
provide an email addresses for an incentive raffle to win one of two $100 Amazon™ gift 
cards, if they chose to do so. 
Qualtrics™ online platform was used to create and distribute the surveys via 
university email addresses. The Qualtrics™ system was set to the “anonymize” setting so 
that the system did not record any identifying information (e.g., IP addresses, location, 
email addresses). In this way, responses were anonymous and could not be linked to the 
individual study participants.  
IRB/Human Subjects 
 Prior to data collection, approval was obtained from the Boston College 
Institutional Review Board (IRB).  Contact emails about the survey (Appendix A), 
information on the study and consent to participate (Appendix B), the survey 
questionnaire (Appendix C), and incentive raffle entry site (Appendix D) along with 
online application materials were approved by the Boston College IRB.  The Qualtrics™ 
system was set to the “anonymize” setting so that data were not linked to email addresses 
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or IP addresses. The PI and all consultants completed CITI training in the ethical conduct 
of research with human subjects prior to the initiation of the survey. 
Instruments/ Measures 
The survey was pre-tested with a small group of  students to ensure ease of 
reading, time, and flow. The survey took between 10 to 20 minutes to complete. 
Although the survey was conceptualized in three sections, items were rearranged to 
improve survey-flow. The survey is included in Appendix C.  
Section I: Personal Factors 
Demographics. Section one included socio-demographic questions (e.g., race, 
ethnicity, age, and mother’s highest level of education). Mother’s highest level of 
education was used as a proxy for socioeconomic status (SES) as it is highly correlated 
with other proxy variables for SES including parental occupation and income (U.S. 
Department of Health and Human Services, 2001). Demographics were all single-item 
questions. Response options for age were less than 18 years old, 18 years old, 19 years 
old, 20 years old, 21 years old, 22 years old, 23 years old or older. Participants were able 
to select all race options that they identified with from African American or Black, Asian 
or Pacific Islander, Caucasian or White, Native American or American Indian, and 
Other. Hispanic/Latino ethnicity was asked with response options of yes or no. Mother’s 
highest level of education response options included: middle school or less, some high 
school but no diploma, high school diploma, some college or technical school, 
associate's degree, bachelor's degree, some graduate school but no degree, graduate 
degree (e.g., MS, MD, JD, PhD), don't know, and N/A -- no mother or mother figure.  
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Health and medication. Section one also included questions about perceived 
health status, medication use, and chronic health conditions. Response options for  
perceived health status included poor, fair, good, very good, and excellent.  Questions 
were asked about the presence of common chronic health conditions in this population 
(e.g., anxiety/depression, constipation, diabetes, heart disease) and prescription 
medications (e.g., anti-anxiety and anti-depressive medications, cardiac medications, and 
hormonal contraceptives).  Response options were binary, yes or no. Bedwetting was 
assessed with the single item, “Do you remember wetting the bed when you were ten 
years old or older?” Response options included yes, no and unsure. Body mass index 
(BMI) was calculated from two single item open-ended questions asking participants for 
their height and weight.  
Knowledge about urinary incontinence / bladder health.  Knowledge of 
urinary incontinence and bladder health was assessed with 7 items.  Five items were 
adapted from the UI subscale of the validated 12-item Prolapse Incontinence Knowledge 
Questionnaire (PIKQ) (Shah et al., 2008).  Response options included true, false and 
don’t know.  One point was given for a correct answer and no points were given for 
incorrect responses or don’t know.  Two additional questions were added to the 5 PIKQ – 
UI subscale questions based on responses to the pilot study (Angelini, 2016) and were 
formatted to mirror the PIKQ- UI subscale items. Participants were asked to respond 
using true, false or don’t know to the statements, “UI is a normal part of aging” and “It is 
normal to leak a little urine during exercise.” 
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Embarrassment. Embarrassment about urinary incontinence (UI) was assessed 
with a single item.  Participants were asked to respond using true, false or don’t know to 
the statement “Leaking urine is embarrassing and not something to talk about.” 
Section II: Behavioral and Environmental Factors  
Section two included questions related to individual behaviors including toileting 
behaviors, sexual behaviors, childhood enuresis, exercise and athletic involvement, LUTS 
symptom self-management, and care-seeking behaviors. Many of the single item questions 
were previously tested in a pilot study with college women (Angelini, 2016). Although there 
are behavioral factors that contribute to BMI, BMI is listed with personal factors in this 
study.  
High-risk behaviors. Sexual activity was measured with an item from the YRBS 
(CDC, 2017). Dietary intake of substances related to urinary symptoms (e.g., caffeine, 
tobacco, and alcohol) was included in section two. Questions on alcohol and tobacco use 
were taken from the Youth Risk Behavior Survey (YRBS) for high school students (Centers 
for Disease Control and Prevention (CDC, 2017). 
Exercise and athletics. Athletic involvement was measured with a single item 
question on sports team participation. Response options included collegiate level, club, 
intramural team involvement, or none of the above. Exercise frequency was assessed with an 
item from the YRBS (CDC, 2017) asking participants to report the number of days during the 
past week that they exercised for more than one hour.  A checklist was used to assess 
participants’ involvement in high impact activities that have been associated with LUTS in 
the literature. Items on the checklist included ballet, gymnastics/cheerleading, weightlifting, 
CrossFit/high intensity interval training, running, and field sports including soccer, lacrosse, 
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field Hockey, softball, volley ball, and tennis). Respondents were asked to check applicable 
items.   
Consumption of bladder irritants. Participants were asked about their frequency of 
intake of substances (caffeine, alcohol, tobacco) that have been commonly cited as bladder 
irritants.  One item asked about cups of caffeinated beverages consumed per day; response 
options included none, one, two, three, four, five, and six or more cups.  One item asked on 
how many of the past 30 days the participant had consumed any alcohol; a second item asked 
on how many of the past 30 days the participant consumed five or more drinks of alcohol in a 
row.  One additional item asked on how many of the past 30 days the participant had used 
tobacco/nicotine products.  For all three questions, response options included: 0 days, 1 day, 
2 days, 3 to 5 days, 6 to 9 days, 10 to 19 days, 20 to 29 days, and all 30 days.   
The intake of other foods and beverages that were potential bladder irritants was 
assessed using a yes / no checklist. Participants were asked to indicate whether any of the 
following foods or beverages seemed to worsen their urinary symptoms; response options 
included yes and no.   The checklist was only offered to those participants who reported a 
response other than N/A – I do not have urinary symptoms to an earlier item on the survey, 
the communication with health care provider item.  Common bladder irritants were included 
(e.g., coffee, tea, soda, alcohol, spicy foods, acidic fruit juices, tomato products, and artificial 
sweeteners) based upon the literature and findings from the Shorter-Moldwin Food 
Sensitivities Questionnaire (Shorter et al., 2014).  
Toileting behaviors. Toileting behaviors were assessed with 14 items from the 
Toileting Behaviors: Women’s Elimination Behaviors (TB-WEB) tool (Wang & Palmer, 
2010).  The 14 items were selected based on pilot data (Angelini, 2016) and adapted for this 
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study. The 14-item version of the TB-WEB contains four subscales: place preference (four 
items), premature voiding (three items), delayed voiding (three items), and strained voiding 
(four items). Responses are measured on a 5-point Likert-type scale; response options 
include never (0), rarely (1), sometimes (2), often (3), and almost always (4). This tool was 
recently validated in a pilot study with college women (Cronbach’s alpha 0.85; Angelini, 
2016). Total possible TB-WEB scale scores range from 0 to 56; possible subscale scores 
ranged as follows: place preference (0 to 16), premature voiding (0 to 12), delayed voiding (0 
to 12), and strained voiding (0 to 16).  Four individual items from the TB-WEB place 
preference subscale address environmental factors (e.g., worry over bathroom cleanliness) 
that may influence toileting behaviors. 
Position preference for urination. Based on results from an earlier study, items 
from the position preference subscale of the TB-WEB were separated from the other 4 TB-
WEB subscales and restructured into two items with mutually exclusive responses. 
Participants were asked what position they generally used for urination at home and away 
from home. A third was added to assess preferred position for urination in residence hall 
bathrooms. Response options included: I sit on the toilet seat to urinate, and I 
crouch/hover/stand over the toilet to urinate.  An additional response, N/A – I do not live in a 
residence hall, was added for the residence hall question. Position preference items were 
considered separately in analyses.  
Care-seeking / Communication with health care provider. Participants were asked 
if they had ever talked about urinary symptoms with a health care provider (e.g., nurse, nurse 
practitioner, or physician). The single item question was worded, “Have you ever talked to 
your health care provider (HCP) (nurse, nurse practitioner, or physician) about your urinary 
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symptoms?” Response choices included yes, no, and N/A- I do not have urinary symptoms. 
Not applicable responses were re-coded as missing. 
Self-management strategies. Participants who selected a response other than 
“N/A—I do not have urinary symptoms” to the health care provider question were asked 
about use of different self-management strategies on a checklist where they were able to 
check as many strategies as applied. Self-management strategies were included based on 
common strategies reported in the literature and from qualitative responses on the pilot study 
(Angelini, 2016).  Participants had the option to check  N/A – I do not have urinary 
symptoms.  Self-management strategies that were included on the checklist were:  nothing, 
menstrual pads, incontinence pads or briefs, Impressa™, medications, avoiding caffeine, 
avoiding alcohol, avoiding activities that cause LUTS, limiting fluid, voiding ‘just in case’, 
voiding before exercise, and voiding before sex. Participants who selected any response other 
than N/A – I do not have urinary symptoms or nothing were considered to be using self-
management strategies.  Use of self-management strategies was subsequently recoded as a 
binary variable with yes (1) and no (0).  
Section III: Outcome Variables 
Section three included the outcome variable, urinary storage symptoms of OAB 
and UI, as well as items assessing urinary symptom bother and impact of urinary 
symptoms on daily life.  
Urinary Symptoms Scale (USS).  The 22-item Urinary Symptoms Scale (USS) 
used in this study to assess lower urinary tract symptoms (LUTS) was developed based 
upon the items, wording and timeframe from two published instruments, the ICIQ-
FLUTS and the LUTS. The validated 12-item International Consultation on Incontinence 
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Questionnaire-Female Lower Urinary Tract Symptoms (ICIQ-FLUTS) (Avery et al., 
2004; Brooks et al., 2004) has been used to assess LUTS frequency or severity using 
five-point Likert-like responses in studies with young women (18- to 30-years-old) with 
reported adequate reliability (Sjogren et al., 2016; VanBreda et al., 2015). Higher scores 
indicate greater extent or severity of urinary symptoms. The 22-item Lower Urinary Tract 
Symptoms (LUTS) Tool (Coyne et al., 2013) was developed through a qualitative focus 
group (Coyne et al., 2010) and used nonmedical terminology to assess for urinary 
symptoms. Internal reliability of the LUTS Tool was acceptable in a pilot study with 
young college women (Cronbach’s alpha = .881; Angelini, 2016). Benefits of the LUTS 
Tool included detailed items on UI sub-types, and used a one week timeframe to facilitate 
recall. 
The 22-item Urinary Symptoms Scale (USS) adopted the one week recall 
timeframe and much of the item phrasing from the LUTS tool. Response options for most 
items ranged from never (0), rarely (1), sometimes (2), to often (3), and almost always 
(4).  Responses for questions related to daytime voiding frequency were numerical: 1-3 
times per day (0), 4-7 times per day (1), 8-10 times per day (2), 11 to 13 times per day 
(3), and 14 or more times per day (4). Responses for questions related to nighttime 
voiding frequency were also numerical: 0 times per night (0), 1 time per night (1), 2 times 
per night (2), 3 times per night (3), and 4 times per night (4).  Total possible scores for 
the total USS ranged from 0 to 88. Because lower urinary storage symptoms of OAB and 
UI were the primary focus of this study, most analyses were limited to the USS—Storage 
Symptom subscale. 
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USS-Storage Symptom subscale. Twelve of the items on the USS assessed 
urinary storage symptoms of OAB and UI; these formed the USS-storage symptom 
subscale. Urinary storage symptom severity was measured by summing responses to the 
12 items on the USS-Storage Symptom subscale.  Individual items addressed 
participants’ perceived frequency, perceived urgency, different UI sub-types (e.g., UI, UI 
before getting to the toilet, urge UI, UI with laughing, coughing and sneezing, UI with 
activity, UI while asleep, UI with sexual activity, other UI), daytime frequency, and 
nighttime frequency. The two frequency items, daytime and nighttime frequency, were 
recoded to account for normal frequency (e.g., less than eight times per day and less than 
twice per night.) The daytime frequency item was recoded as: 1-7 times per day (0), 8-10 
times per day (1), 11 to 13 times per day (2), and 14 or more times per day (3).  The 
nighttime frequency item was recoded as: 0 to 1 times per night (0), 2 times per night (1), 
3 times per night (2), and 4 times per night (3). As a result, total possible scores for the 
USS-Storage Symptom subscale ranged from 0 to 46. 
Urinary symptom bother. Urinary symptom bother was measured using a single 
item to assess perceived overall bother from urinary symptoms.  Participants were asked 
to rate the amount of bother from 0 to 10. A question on perceived impact of urinary 
symptoms on daily life was added with a similar scale of no impact (0) to severe impact 
(10). Only participants who reported experiencing at least one symptom on the USS were 
asked about perceived bother and impact of urinary symptoms.  
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Analytic Approach 
A description of the preliminary analyses and main analyses are included in Chapter 
Four.  Prior to data analyses, a codebook was created.  Data without identifiers were 
imported from the Qualtrics™ platform to SPSS v.23 (IBM, 2014).  All statistical analyses 
were conducted using SPSS v.23 (IBM, 2014) software. Data were recoded as necessary and 
multi-item scales were summed.  
Preliminary data analyses included computing descriptive statistics, including 
means and frequencies, for all items.  Cronbach’s alphas were calculated for all multi-
item scales (e.g., PIKQ UI subscale, TB-WEB and subscales, USS and storage symptom 
subscale).  In order to be included in subsequent analyses, multi-item scales were 
required to demonstrate internal reliability alpha scores of at least 0.7 (DiIorio, 2006; 
Privitera, 2014). Multi-collinearity among the predictor variables was assessed prior to 
multivariate analyses.  Analyses were conducted to assess for the presence of selectivity 
bias in the final sample.  The demographic characteristics of the sample were compared 
to the demographic characteristics of the population of female undergraduate students at 
the university.    
Main analyses addressed the specific aims:  
Aim 1: Describe female undergraduate college students’ experiences with LUTS storage 
symptoms, specifically overactive bladder (OAB) and urinary incontinence (UI). 
Aim 2: Examine the associations between selected personal, behavioral, and environmental 
factors and LUTS storage symptom (OAB and UI) severity in a sample of female 
undergraduate college students.  
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Aim 3: Explore the relationships between severity of urinary symptom bother and use of 
management strategies (care-seeking behavior and self-management behaviors). 
Conclusion 
The purpose of this study was to explore and describe the experience of urinary 
storage symptoms, specifically overactive bladder (OAB) and urinary incontinence (UI), 
among female undergraduate college students, and to identify associated factors.  The study 
design was appropriate given that there is limited research on factors associated with LUTS 
in young women. The theoretical framework and review of the literature helped to identify 
factors associated with urinary storage symptoms of OAB and UI. Special consideration was 
given to the unique factors that may influence experience of OAB and UI among female 
undergraduate college students. Results of the study are presented in Chapter Four.  
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CHAPTER FOUR: RESULTS 
 
This cross-sectional descriptive study was designed to explore and describe the 
experience of urinary storage symptoms, specifically overactive bladder (OAB) and 
urinary incontinence (UI), among female undergraduate college students, and to identify 
associated factors.  Chapter Four presents the results. The first section summarizes the 
description of the sample. The second section summarizes preliminary analyses including 
descriptions of predictor and outcome variables as well as bivariate associations. The final 
section presents main analyses related to the specific aims. 
Description of the Sample 
Surveys were distributed via university email addresses, provided by the 
university research office, to a random sample of 1,800 female undergraduates. Students 
were given 14 days to respond. Four hundred and eighty-two female undergraduates 
responded to the survey. Twelve cases had substantial missing data and were excluded. 
The university research office erroneously included 95 undergraduate students from the 
night school in the random sample of emails that it provided. Forty-seven of the 95 night 
school students were in the 18- to 22- year-old age range and 48 were 23 years old or 
older; some undergraduate students in the night school are in their forties and fifties.   
Participants who responded that they were 23 years old or older were excluded from the 
final sample (n = 14). However, students from the night program who were less than 23 
years old could not be identified and excluded, as all responses were anonymous. 
Although these individuals met the age criterion for inclusion in the study, they did not fit 
the residential undergraduate student profile and may differ from residential students in 
	 67	
unknown ways in terms of lifestyle and behavioral factors.  
Representativeness 
After the 12 cases with extensive missing data and the 14 cases that were more than 
23-years-old were removed, the final sample included 456 female undergraduate college 
students. This represents a response rate of 25.33%. This response rate, lower than 
expected, was slightly greater than earlier surveys with the same population (15.5% to 
20%; Sutherland et al., 2016; Sutherland, Fantasia, & Fontenot, 2015). This response rate 
was consistent with online survey response rates published in the literature and was 
assessed for response representativeness and non-response error (Cook et al., 2000; 
MacDonald et al., 2009; Porter & Whitcomb, 2003).                     
In order to assess for non-response error, independent t-tests and Chi-Squared tests 
were used to assess differences in demographics (age, race, and ethnicity) between the 
study participants (N = 456) and the university population of female undergraduates.  An 
independent t-test determined that individuals in the study were slightly younger 
(M = 20.30, SD = 0.95) than female undergraduate students in their sophomore, junior and 
senior years (N = 3,694; M = 20.55 years, SD = 0.98, t = 5.16, p < .001), although this 
difference was statistically significant.  Chi-squared tests were used to assess differences 
in race and ethnicity between the study participants and female undergraduates enrolled at 
the university (N = 4,417). No statistically significant differences were found 
in terms of ethnicity (X2 = 2.93, p = .09). Regarding race, the sample had significantly 
more individuals who self-identified as White (76.5%) than the university (68.3%), (X2  = 
10.14, p < .001).  
  
	 68	
Independent t-tests and chi-squared tests were also used to assess for differences in 
age and race between the study participants (n = 456) and the 12 cases that were deleted 
due to extensive missing data. No statistically significant differences in age (t = -1.03, p = 
.31) or race (X2 = 2.74, p = .95) were found between retained and deleted cases. 
Preliminary Analyses 
Data without identifiers were imported from the Qualtrics™ platform to SPSS v.23 
(IBM, 2014). Prior to analyses, the data were cleaned and a codebook was created. Data 
were reviewed and assessed for outliers and missing values. Data were recoded as 
necessary and multi-item scales were summed. Distributions were assessed for normality. 
Descriptive statistics were calculated for all predictor and outcome variables as 
were measures of internal reliability (Cronbach’s α) for all multi-item scales. Preliminary 
analyses also included bivariate associations among predictor variables and between 
predictor variables and outcome variables. 
Descriptive Statistics for Predictor Variables 
Demographic characteristics. Participants’ mean age was 20.30 years with a 
standard deviation of 0.95 years. As shown in Table 1, most participants (89.2%) were 
between the ages of 19 and 21 years old. The majority (76.5%) self-identified as 
White/Caucasian. Participants also identified with other races such as: Asian/Pacific 
Islander (12.9%), Black/African-American (2.4%), and Native American or American 
Indian (0.4%). Most participants (89.9%) self-identified as non-Hispanic.  41% of 
participants reported their mother’s highest level of education as a bachelor’s degree; 
38.8% reported their mother had earned a graduate degree. 
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Table 1.  
Demographic Characteristics 
Variable 
 
n % 
 
Age (in years)    
18 years old 4 0.9% 
19 years old 101 22.1% 
20 years old 152 33.3% 
21 years old 154 33.8% 
22 years old 45 9.9% 
Race    
Asian/Pacific Islander 59 12.9% 
Black/ African American 11 2.4% 
Caucasian/ White 349 76.5% 
Native American or American Indian 2 0.4% 
Other 18 3.9% 
Asian/Pacific Islander & Caucasian 13 2.9% 
Black/ African American & Caucasian 2 0.4% 
Asian/Pacific Islander & Native 
American or American Indian 1 0.2% 
Caucasian & Native American or 
American Indian 1 0.2% 
Ethnicity    
Hispanic 46 10.1% 
Non-Hispanic 410 89.9% 
Mother’s Highest Level of Education    
Middle school or less 3 0.7% 
Some high school but no diploma 7 1.5% 
High school diploma 24 5.3% 
Some college or technical school 
 29 6.4% 
Associate's degree 14 3.1% 
Bachelor's degree 186 41.0% 
Some graduate school but no degree 15 3.3% 
Graduate degree (e.g., MS, MD, JD, 
PhD) 176 38.8% 
Note. Ns range from 454 to 456. 
 
Perception of health. Table 2 summarizes results related to personal factors 
including perception of health, chronic health conditions (e.g., anxiety/depression, 
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constipation, eating disorder, diabetes, OAB, UI, sexually transmitted infections [STI]) 
and medication use (e.g., anti-anxiety/anti- depression medications, cardiac medications, 
combined estrogen and progesterone contraception, and progesterone-only contraception). 
More than half (57.5%) of the participants reported being in good or excellent health. 
 
Table 2. 
Perception of Health, Chronic Conditions, Medication Use, and Embarrassment 
Variable  n % 
 
Perception of Health    
 Poor/Fair 43 9.4 
 Good 151 33.1 
 Very good/ Excellent 262 57.5 
Chronic Conditions    
 Anxiety/Depression  156 34.8 
 Constipation/IBS  35 7.9 
 Diabetes  5 1.1 
 Eating Disorder  34 7.7 
 Overactive Bladder  3 0.7 
  Sexually Transmitted Infection  15 3.4 
 Urinary Incontinence  8 1.8 
Medication Use   
 Anti-depressant/anti-anxiety medication  74 16.6 
 Heart Medication  3 0.7 
 Estrogen containing contraception  196 43.8 
 Progesterone only contraception  54 12.5 
UI is embarrassing and not something to talk 
about - True 
70 16.2 
Note. Ns range from 431 to 456 unless otherwise noted. 
 
 
Health conditions. Participants were asked to report their height in feet and 
inches and enter their weight in pounds. Nine participants did not complete weight values 
and two values seemed highly improbable (0.21 and 50 pounds) and were removed. BMI 
was calculated for the 447 cases with complete height and weight data (M = 22.85, SD = 
3.34, minimum = 16.17, maximum = 43.63).  
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More than one-third of participants (34.8%) reported being diagnosed with anxiety 
and/or depression. Three (0.7%) reported an OAB diagnosis and 1.8% reported a UI 
diagnosis. Fifty-three (12.6%) reported wetting the bed after the age of 10-years-old. 
Medication use. Almost half of participants (43.8%) reported using combined 
(estrogen and progesterone) hormonal contraception and 12.5% reported using 
progesterone only hormonal contraception (e.g., progesterone only pills, DepoProvera, 
Nexplanon, and levonogestrel containing intrauterine devices).  Although 34.8% of 
participants reported a diagnosis of anxiety and/or depression, only 16.6% report taking 
anti-anxiety and/or anti-depression medication. 
Knowledge about urinary incontinence / bladder health. Response options to 
the five items from the Prolapse Incontinence Knowledge Questionnaire (PIKQ)-UI 
subscale included true, false, and don’t know. Due to an error in the original set-up of the 
Qualtrics™ data collection, don’t know responses were not coded. Instead, they were 
recorded as “system missing.”   Because of this error, it was impossible to ascertain how 
many respondents selected don’t know versus did not answer.  As a result, there were 
extensive amounts of missing data and the internal reliability of the 5-item subscale was 
quite low (Cronbach’s α = 0.44). Thus, the PIKQ-UI subscale was not included in 
subsequent analyses. More than half of the sample (N = 456) selected the correct 
response to the statements, “There are exercises that can control leakage” (n = 269), “It is 
important to diagnose the type of UI prior to treating” (n = 279), and “Once people start 
leaking they can never control their urine again” (n = 275).  
The two additional UI knowledge items on UI with aging and UI with physical 
activity had the same response options as the PIKQ-UI subscale items. Similarly, don’t 
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know responses were not coded for these items; thus, only frequencies can be reported. 
Many participants agreed with (reported “true”) the statements, “UI is a normal part of 
aging” (n = 219) and “It is normal to leak a little during exercise” (n = 123). 
Embarrassment. A total of 16.2% of participants responded true to the 
statement,  “UI is embarrassing and not something to talk about” and 18.7% reported 
don’t know.  
Consumption of bladder irritants. Table 3 summarizes reports of bladder irritant 
consumption and perceived effects of irritants on urinary symptoms. The majority 
(88.4%) of participants reportedly drank fewer than two caffeinated beverages per day.  
Most of the participants reported drinking alcohol three to nine times during the past 
month. Of those who drank, 30.3% reported binge drinking (four or more drinks at one 
time) up to twice in the past month. An additional 31.2% of participants reported binge 
drinking up to nine times in the past month. Although the majority of participants (83%) 
reported never using tobacco products, 10.8% reported using tobacco products once or 
twice in the past month.  
At the end of the survey, participants were asked to identify bladder irritants that 
they believed worsened their urinary symptoms. Participants who had responded N/A—I 
do not have urinary symptoms to an earlier question were skipped out of items related to 
worsening of urinary symptoms. Of the 171 participants who responded, many identified 
bladder irritants that they believed worsened their urinary symptoms.  Nearly 2/3 of 
participants identified alcohol and coffee as worsening urinary symptoms. Alcohol, 
coffee, tea, soda, and artificial sweeteners were reported to exacerbate urinary symptoms 
by 61.3%, 60.2%, 25.5%, 16.6%, and 9% of respondents, respectively.   
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Table 3. 
Bladder Irritant Consumption (Caffeine, Alcohol, Tobacco) and Perceived Effect of 
Irritants on Urinary Symptoms 
 
Variable  n % 
Caffeine     
 None 113 24.8 
 1-2 cups 290 63.6 
 3-4 cups 46 10.1 
 5 or more cups 7 1.5 
Alcohol (days/last month)    
 0 days 48 10.6 
 1 – 2 days 73 16.1 
 3 - 9 days 259 57.0 
 Over 10 days 74 16.3 
Binge drinking (days/month)    
 0 days 161 35.6 
 1 – 2 days 137 30.3 
 3 – 9 days 141 31.2 
 Over 10 days 13 2.9 
Tobacco/Nicotine (days/month)    
 0 days 375 83.0 
 1 – 2 days 49 10.8 
 3 – 9 days 16 3.5 
 Over 10 days 12 2.7 
Perception of irritants that worsen urinary 
symptoms 
  
 Alcohol (n = 160) 98 61.3 
 Acidic fruit juice (n = 155) 7 4.5 
 Artificial sweeteners (n = 155) 14 9.0 
 Coffee (n = 161) 97 60.2 
 Soda (n = 157) 26 16.6 
 Spicy food (n = 156) 8 5.1 
 Tea (n = 157) 40 25.5 
 Tomato products (n = 154) 2 1.3 
Note. Ns range from 452 to 456 unless otherwise noted.   
 
 Physical activity. Table 4 summarizes participants’ reports of physical activity. 
Most participants (74.2%) reported not participating on any sports teams; 5.3% reported 
participating on an inter-collegiate team and 20.5% reported participating on a club or 
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intramural team. When asked how many days were spent exercising for at least one hour 
during the past week, 19.1% reported zero days, 31.9% reported exercising on one or two 
days, 39.1% reported exercising on three to five days, and 9.9% reported exercising six to 
seven days during the past week.  
 
Table 4. 
Physical Activity (sports team involvement and other athletic activity involvement) and 
Sexual Activity (sexual intercourse and pregnancy/birth history) 
 
Variable  n % 
Sports Team Involvement   
 No 336 74.2 
 Yes, Collegiate Team 24 5.3 
 Yes, Club/Intramural  93 20.5 
Physical Activity ( > 60 minutes/day during the past week)    
 0 days 87 19.1 
 1 – 2 days 145 31.9 
 3 – 5 days 178 39.1 
 6 – 7 days 45 9.9 
Athletic Activity Involvement    
 Ballet  23  
 Cheer or Gymnastics 8  
 Field sport (including Soccer, Lacrosse, Field hockey, 
Softball, Volley ball, or Tennis) 
49  
 HIIT/Cross-fit 87  
 Heavy weight lifting 70  
 Long distance running/marathon training 63  
 Short distance running/jogging 231  
Sexual Activity    
 Ever had sexual intercourse  296 65.6 
 Ever been pregnant/given birth (n = 296) 1 0.3% 
Note. Ns range from 451 to 456 unless otherwise noted. 
 
 
Participants were also asked about participation in athletic activities that have 
been associated with LUTS and UI, in the literature. Participants were asked to select all 
activities in which they routinely participated. Three hundred and fifteen participants 
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reported participating in at least one athletic activity. The most commonly reported 
activities were short distance running (n = 231), HIIT/Cross-fit classes (n = 87), heavy 
weight lifting (n = 70), and long distance running (n = 63). Forty-nine reported 
participation in a sport (i.e., soccer, lacrosse, field hockey, softball, volleyball, or tennis). 
Twenty-three reported ballet dancing and eight reported participating in cheer or 
gymnastics. Almost half of all participants (n = 196) reported participation in more than 
one athletic activity. The number of athletic activities reported ranged from one to five.  
Sexual activity. Table 4 also summarizes reports of sexual activity and histories 
of pregnancy and childbirth. Approximately two-thirds of participants (65.6%) reported a 
history of past or current sexual activity; of those, only one reported a history of 
pregnancy and childbirth.  
Toileting behaviors. Table 5 summarizes responses to the 14 items on the TB-
WEB.  Responses of sometimes, often, and almost always were considered positive 
responses for a given behavior.  Responses of never or rarely were considered negative. 
The vast majority of participants reported worrying over the cleanliness of public toilets 
(80.3%) and trying to empty their bladder prior to leaving the house (89.7%).  Most 
(81.2%) reported delaying bladder emptying when busy.  
The TB-WEB included four subscales: place preference, premature voiding, 
delayed voiding, and strained voiding. The total TB-WEB scale demonstrated acceptable 
internal reliability in this sample  (Cronbach’s α  = 0.82). Cronbach’s alphas for the 
subscales were as follows: place preference (α  = 0.75), premature voiding (α  = 0.72), 
delayed voiding (α  = 0.76), and strained voiding (α  = 0.88).  
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Table 5. 
Toileting Behaviors: Women’s Elimination Behaviors (TB-WEB) Scale 
 
Subscale Variable  n % 
Place preference When I use public toilets, I worry about how clean they are. 
(Sometimes/often/always)  
350 80.3 
 I try to avoid using public toilets. 241 55.4 
 I try to empty my bladder before leaving my home.  391 89.7 
 When I am AWAY from my home, I try to hold my urine 
until I get home  
207 47.5 
Premature Void When I am AT MY HOME, I empty my bladder even when 
I do not feel the need to urinate.  
125 28.7 
 When I am AWAY from my home, I empty my bladder 
even when I do not feel the need to urinate.  
42 9.6 
 I empty my bladder without feeling a need to urinate, but do 
so “just in case”.  
215 49.3 
Delayed Void I will delay emptying my bladder when I am busy.  354 81.2 
 I wait to empty my bladder until I feel I cannot hold my 
urine any longer  
183 42.1 
 I wait too long (strong need to urinate or actual leakage) 
when I have to empty my bladder at work or school  
150 34.4 
Strained void I push down (strain/tighten my stomach muscles) to begin 
urinating.  
99 22.8 
 I push down in order to empty my bladder.  87 20.0 
 I push down to make my bladder empty faster.  153 35.2 
 I push down to keep urine flowing during the urination 
process.  
82 18.9 
Note. Ns range from 433 to 436. 
 
Position preference for urination. Responses to the three items on position 
preference for urination at home, away from home, and in residence hall toilets are 
displayed in Table 6. About half (50.3%) of the study participants reported crouching or 
hovering over the toilet when using public bathrooms.  Reported position for urination at  
home was associated with position used in residence hall toilets (r = .292, p < .001). 
Care-seeking / Communication with health care provider. Participants were 
asked whether they talk about their urinary symptoms with a health care provider. Some 
participants (n =  273) responded  N/A – I do not have urinary symptoms, and those cases 
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were recoded as missing. Participants who selected this response skipped over questions 
related to effects of irritants on urinary symptoms and use of self-management strategies.. 
Of the remaining 171 participants, 24.6% (n = 42) reported discussing urinary symptoms 
with their health care provider. 
 
Table 6. 
Toileting Behaviors: Position Generally Used for Urination 
 
 n % 
At home (n = 431)   
 I sit on the toilet seat to urinate. 425 98.6 
 I crouch/hover/ stand over the toilet to urinate. 6 1.4 
Away from home (n = 433)   
 I sit on the toilet seat to urinate. 215 49.7 
 I crouch/hover/ stand over the toilet to urinate. 218 50.3 
In your residence hall (n = 357)   
 I sit on the toilet seat to urinate. 330 92.4 
 I crouch/hover/ stand over the toilet to urinate. 27 7.6 
  
 
Self-management strategies. A checklist was used to assess participants’ use of 
various self-management strategies. Participants were asked to check any and all strategies 
that they used.  A summary of reports is presented in Table 7. Participants who responded 
N/A – I do not have urinary symptoms to an earlier question were skipped out of the 
checklist of urinary self-management strategies. Of the 171 participants who were 
eligible to answer, 66 (38.6%) reported using at least one self-management strategy.  
The total number of self-management strategies reported by individuals ranged from zero 
to seven. Those who reported N/A – I do not have urinary symptoms, nothing, or did not 
respond were manually coded as not using any management strategy (n = 105).  
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Nineteen participants responded to the question by checking N/A – I do not have 
urinary symptoms; twenty-two participants did not identify any strategies that they used 
to manage their urinary symptoms.  The most commonly reported self-management 
strategies included voiding “just in case” (n = 54), voiding before physical activity (n = 
42), and voiding before sex (n = 33). Other commonly reported self-management 
strategies included limiting fluid intake (n = 20), avoiding caffeine (n = 13), and avoiding 
alcohol (n = 7).  Ten participants reported using menstrual pads to manage leakage and 
three reported using incontinence pads or briefs.  
 
Table 7. 
Care-Seeking and Self-Management Strategies  
 
Variable n % 
Care-Seeking/ 
Discussed symptoms with health care provider (yes) (n = 171) 
42 24.6 
Self management Strategies   
 N/A – I do not have urinary symptoms 19  
 I have not done anything to manage my urinary symptoms 22  
 Pads (menstrual/period pads) 10  
 Pads (for incontinence/urine leakage) 3  
 Impressa 0  
 Medication 3  
 Avoid caffeine 13  
 Avoid alcohol 7  
 Limit fluid intake 20  
 Go to the bathroom 'just in case' before going out 54  
 Go to the bathroom before working out or exercising 42  
 Avoid activities that cause leaking 0  
 Go to the bathroom before sex 33  
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Descriptive Statistics for Outcome Variables 
Urinary Symptoms Scale (USS). Four-hundred forty-five participants completed 
most of items on the USS. Demographics of participants with completed cases (n = 445) 
were compared to those with missing data (n = 11). No significant differences were seen 
in age (t  = .80, p = .93); race (X2  = 1.76, p = .98); ethnicity (X2
 
   = 1.27, p = .63); or 
mother’s highest level of education (X2
 
 = 4.85, p = .68). The Cronbach’s alpha for the 
USS was .84. 
Table 8 displays responses to items on the USS. Positive LUTS occurrence was 
defined as any response greater than never to an individual item. Almost all of the 
participants reported at least one LUTS (91.2%). Several commonly reported symptoms 
included delay before urination (47.1%), terminal dribble (63.3%), and incomplete 
emptying (45.5%). Severities for all items on the USS were summed. The mean severity 
score for all items on the USS was 8.26 (SD = 7.10, minimum = 0, maximum = 47). 
USS-storage subscale. Crobach’s alpha for the 12-item USS-storage-symptom 
subscale was 0.80. The majority of participants (78.8%) reported at least one storage 
symptom.  About half of the respondents reported urinary frequency; 18.9% reported 
more than eight daytime voids. Fifty-five participants (12.4%) reported waking two or 
more times during the night to void and 47.6% reported urgency. Urinary leakage was 
reported by 21.3% of the respondents, 16.4% reported urge incontinence, 28.8% reported 
stress incontinence, and 19.1% reported stress incontinence with physical activity.  More 
than five percent of participants (5.6%) reported leaking urine during intercourse and 4.3%  
reported leaking urine when asleep.  The severity of storage symptoms of OAB and UI  
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was also assessed. The total possible scores for the 12-item USS-Storage subscale ranged 
from 0 to 46.  Actual scores ranged from 0 to 26 (M = 3.31, SD = 3.91). 
 
 
Table 8. 
Reports of Experience of LUTS During the Past Week 
 
Variable n % 
 
Voids while awake    
 1-7 times 361 81.5 
 8-10 times 56 12.6 
 11 or more times 26 5.9 
Nocturia    
 0 – 1 time 390 87.6 
 2 times 35 7.9 
 3 or more times 20 4.5 
Frequency  234 52.6 
Urgency  212 47.6 
Intermittency (stop/start)  156 35.1 
Pain/Discomfort  102 22.9 
Delay before urination  209 47.1 
Strain with urination  74 16.6 
Burning with urination  56 12.6 
Weak stream  141 31.8 
Split/Spray Stream  132 29.7 
Terminal Dribble  281 63.3 
Incomplete Emptying  202 45.5 
UI  95 21.3 
UI before making it to the toilet 61 13.7 
UUI  73 16.4 
Post-micturition dribbling  51 11.5 
UI with physical activity  85 19.1 
SUI  128 28.8 
UI other  37 8.3 
UI when asleep  19 4.3 
UI with sex  25 5.6 
Note. Ns range from 443 to 445; UI = urinary incontinence; UUI= urge 
urinary incontinence; SUI= stress urinary incontinence. 
 
  
	 81	
Symptom bother and impact.  Only participants who responded to having 
experienced at least one urinary symptom on the USS were asked about perceived bother 
from urinary symptoms and impact of symptoms on activities of daily life (ADLs).  
Overall, reported bother from urinary symptoms was low although reports covered the 
full range of possible scores (n = 347, M = 1.77, SD = 2.07, minimum = 0, maximum = 
10) (Figure 2). Fewer participants responded to the impact question (n = 226), but 
perceived impact was only slightly higher than perceived bother from urinary symptoms 
(M = 2.04, SD = 1.87, minimum = 0, maximum = 10) (Figure 3). 
 
 
Figure 2.  
Frequency of Perceived Bother from Urinary Symptoms in a Sample of College Women 
	
All together, how much are you bothered by urinary smptoms? 
Amount of Bother 
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Bivariate Analyses 
Bivariate associations among the predictor variables and between predictors and the 
outcome variable (total USS-Storage subscale score) were assessed. Associations that 
were significant at the p < .10 level are displayed in Table 9.  Variables that were significant 
at the p < .10 level were also identified for inclusion in subsequent multivariate models.  
Independent variables that were correlated r or rho > .5 were not included together in the 
subsequent regression models. 
Bivariate associations among predictor variables and the total USS severity scores 
were also assessed and were nearly identical.  Total USS scores and scores on the USS-
Figure 3. 
Frequency of Perceived Impact of Urinary  Symptoms on Activities of Daily Life in a 
Sample of College Women 
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How much do urinary symptoms disrupt or impact your life? 
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Storage subscale were significantly correlated (r = .819, p < .001).   
Thirteen variables were significantly correlated with total scores on the USS-
Storage subscale including caffeinated beverages (rho = .086, p = .072), 
anxiety/depression (rho = .144, p = .003), constipation/irritable bowel syndrome (rho = 
.168, p < .001), progesterone hormonal contraception (rho = .131, p = .007), sexual 
activity (rho = .099, p = .038), childhood bedwetting (rho = .116, p = .018), 
embarrassment (rho = .087, p = .073), use of self-management strategies (rho = .363, p < 
.001), the total TB-WEB scale score (r = .193, p < .001) and TB-WEB subscales of 
delayed voiding (r = .192, p < .001), premature voiding (r = .150, p < .001), and strained 
voiding (r = .215, p < .001).  Overall health was inversely correlated with USS-Storage 
subscale scores such that greater storage symptom severity was associated with lower 
perception of overall health (rho = -1.290, p < .001).  
There were no significant correlations among variables with the exception of the 
total TB-WEB score with TB-WEB subscales of delayed voiding, premature voiding, and 
strained voiding. However, the subscales were not highly correlated. Therefore, the total 
TB-WEB score was not included in multivariate analyses described below. 
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 ∗ 𝑝<
 .05.,∗∗
 𝑝< .0
1.   	
	 85	
Main Analyses 
 
Specific Aim 1: Describe female undergraduate college students’ experiences with 
LUTS storage symptoms, specifically overactive bladder (OAB) and urinary 
incontinence (UI). 
 LUTS storage symptoms, specifically OAB and UI, were measured with the 12-
item USS-Storage symptom subscale.  The reported severities of urinary storage 
symptoms are graphically displayed in Figure 4. Participants with symptoms, most 
commonly reported experiencing symptoms rarely or sometimes during the past week. 
The most commonly reported storage symptoms included perceived urgency and 
frequency.   Total symptom severity is displayed in Figure 5. The mean severity score for 
urinary storage symptoms was 3.31 (SD = 3.91, minimum = 0, maximum = 26).  
 
Specific Aim 2: Examine the associations between selected personal, behavioral, and 
environmental factors and LUTS storage symptom (OAB and UI) severity in a 
sample of female undergraduate college students.  
The distribution of LUTS storage symptom severity scores did not meet the 
assumption of normality. As is shown in Figure 5, scores were significantly positively 
skewed and resembled a negative binomial or Poisson-like distribution. Nearly half 
(43%) of the scores clustered around zero and one. Counts trailed off from 12% at two to 
less than one percent each from 12 to 26.  Reports of zero and one had similar frequency  
compared to all other scores and represented reports of never experiencing storage 
symptoms or rarely experiencing one storage symptom.  One symptom occurring rarely  
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during the past week was not considered significant. Based upon these conceptual 
differences, LUTS storage symptom severity scores were recoded as either “no or 
irrelevant symptom severity” or “relevant symptom severity.”   The two categories  were 
coded as (0) for severity score of zero or one and (1) for severity score of two or greater). 
Logistic regression was then used to model the occurrence of relevant LUTS storage 
symptom severity. 
 Variables that were significantly associated with occurrence of relevant LUTS 
storage symptom severity in earlier bivariate analyses were entered into the model 
stepwise as follows: personal factors (e.g., overall health, health conditions 
[anxiety/depression, constipation/IBS], medication use [progesterone only hormonal 
Figure	5.	
LUTS	Storage	Symptom	Severity	
Severity of LUTS Storage Symptoms 
Storage symptom severity 
Pe
rc
en
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contraception]), behavioral factors (e.g., childhood bed-wetting, consumption of bladder 
irritants [caffeine], sexual activity, and toileting behaviors [delayed voiding subscale, 
premature voiding subscale, and strained voiding subscale]), and social/environmental 
factors (e.g., embarrassment regarding UI symptoms). Insignificant variables (at the p > 
.10 level) were removed from the model at each step.  
 Overall health (B = -.335, p = .006), anxiety/depression (B = .592, p = .006), 
constipation/IBS (B = 1.56, p = .005), and childhood bed-wetting (B = .579, p = .087) 
significantly contributed to the model. The addition of progesterone only contraception 
(B = .551, p = .107) and caffeine consumption (B = .105, p = .259) did not significantly 
impact the model and these variables were removed at each step. If progesterone only 
contraception was retained in the model at first entry, it became insignificant and was 
subsequently removed with the addition of sexual activity (B = .430, p = .214). The 
addition of sexual activity significantly impacted the model (B = .488, p = .028). The 
delayed voiding behaviors (B = .122, p = .004) and premature voiding behaviors (B = 
.142, p = .004) significantly impacted the model, however the addition of the strained 
voiding behaviors did not (B = .040, p = .269).  
The final model containing retained predictor variables was statistically 
significant (𝜒! = 49.53, p < .001) indicating that the model was able to distinguish 
between participants who had relevant LUTS storage symptoms (score of two or more) 
and those who did not. The Chi-square value for the Hosmer and Lemeshow Test 
indicated support of the model (𝜒! = 8.272, p = .407). According to the Cox and Snell R 
square, the model explained 11.2% of the variance in LUTS storage symptom 
severity.Table 10 displays regression coefficients (B), significance level (p), odds ratios 
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(OR [Exp(B)]), and 95% confidence intervals for odds ratios of the final model. 
Perception of overall health, constipations/IBS, sexual activity, delayed toileting 
behaviors and premature toileting behaviors made significant contributions to the final 
model predicting LUTS storage symptom severity. History of anxiety/depression 
approached but did not reach significance (p = .069) and a history of  childhood bed-
wetting was no longer significant in the final model (p = .153).  
The strongest predictor of LUTS storage symptom severity was a history of 
constipation/IBS with an odds ratio of 4.222 (p = .011) indicating that participants with a 
history of constipation/IBS were more than 4 times more likely to experience relevant 
LUTS storage symptom severity. Participants who were sexually active were almost 
twice as likely (OR = 1.73, p = .017) to experience relevant LUTS storage symptoms.  
Increases in delayed voiding and premature voiding behavior scores were associated with 
1.114 and 1.152 increased likelihood of relevant LUTS storage symptoms, respectively.  
	
	
Table	10.	
Final	Logistic	Regression	Model	Predicting	Relevant	LUTS	Storage	Symptom	Severity	
Note:  CI = confidence interval.  #p < .10, * p < .05,  **p < .01 
 B p OR 95% CI 
lower 
95% CI 
upper 
Overall health -.287 .038** .751 .572 .985 
Anxiety/Depression .436 . 069# 1.547 .966 2.477 
Constipation/IBS 1.440 .011* 4.222 1.391 12.817 
Childhood bed-
wetting 
.504 .153 1.656 .829 3.306 
Sexual activity .548 .017* 1.729 1.104 2.707 
Delayed voiding 
behaviors 
.108 .013* 1.114 1.023 1.213 
Premature voiding 
behaviors 
.142 .004** 1.152 1.047 1.268 
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Specific Aim 3: Explore the relationships between severity of urinary symptom 
bother and use of management strategies (care-seeking behavior and self-
management behaviors). 
 Bivariate associations among severity of urinary symptom bother, health care 
provider care-seeking, and use of self-management strategies are displayed in Table 11. 
Symptom bother was significantly correlated with talking about urinary symptoms with a 
health care provider (e.g., nurse, nurse practitioner, physician) (rho = .271, p < .001). 
Symptom bother was also associated with reported use of self-management strategies 
(rho = .255, p = .002).  
Bivariate associations were also assessed between perceived impact of urinary 
symptoms on activities of daily life (ADLs), USS-storage symptom severity, talking 
about symptoms with a health care provider, self-management strategies, and perceived 
bother of urinary symptoms. Severity of storage symptoms was significantly correlated 
with perceived bother (r = .618, p < .001), perceived impact (r = .530, p < .001), and use 
of self-management strategies (rho = .363, p < .001). Severity of storage symptoms was 
not significantly associated with talking about symptoms with a health care provider (rho 
= .016, p = .835). Perceived impact of urinary symptoms was significantly correlated 
with bother (r = .810, p < .001), care-seeking (rho = .234, p = .006), and use of self-
management strategies (rho = .205, p = .017). Finally, talking about symptoms with a 
health care provider was significantly associated with use of self-management strategies 
(rho = .189, p = .013).   
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*	p	<	.05,	**	p	<	.01.			
	 
	
 
Table 11. 
Bivariate Asociations Among Storage Symptom Severity, Symptom Bother, Impact, 
Seeking Care from a Health Care Provider and Self-Management 
 
 
 
  
 1 2 3 4 5 
1. Storage symptom 
severity 
1 .618** .530** .016 .363** 
2. Bother  1 .810** .271** .255* 
3. Impact   1 .234** .205* 
4. Health care provider    1 .189* 
5. Self-management 
strategies 
    1 
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CHAPTER FIVE: DISCUSSION OF RESULTS AND CONCLUSION 
 
 
 
The primary purpose of this study was to explore and describe the experience of 
lower urinary tract (LUTS) storage symptoms, specifically overactive bladder (OAB) and 
urinary incontinence (UI), among female undergraduate college students, and explore 
how symptom severity relates to symptom bother, self-management strategies and care-
seeking behaviors.  The secondary purpose was to identify personal, behavioral and 
environmental factors associated with OAB and UI symptoms in order to identify 
potential targets for future intervention and inform practice  
Chapter Five presents the discussion of findings, organized by the specific aims. 
Additionally, Chapter Five presents the study limitations, implications for nursing, and 
implications for future research.  
College Women’s Experiences with LUTS Storage Symptoms 
The first aim of this study was to describe female undergraduate college students’ 
experiences with lower urinary tract (LUTS) storage symptoms, specifically overactive 
bladder (OAB) and urinary incontinence (UI). Reports of symptom frequency were used 
to represent LUTS storage symptom severity, consistent with previous studies employing 
similar instrumentation (Sjogren et al., 2017; van Breda et al., 2015). The instrument used 
to assess LUTS symptoms in general and storage symptoms specifically, included items 
from commonly used measures in the field, the ICIQ-FLUTS and LUTS Tools (Avery et 
al., 2004; Brooks et al., 2004; Coyne et al., 2013). However, in earlier studies, the time 
frame for recall varied from one to four weeks.  
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 In the current study, any response greater than never was considered adequate to 
indicate the positive experience of the symptom. Some other studies using the same or 
similar instruments have defined a positive symptom experience as a response greater 
than rarely or sometimes (Coyne et al., 2013; van Breda et al., 2015). In this study with a 
recall of one week, any report of symptoms was considered clinically relevant. However, 
in the regression model on LUTS storage symptom severity, a score of one (or one 
symptom occurring rarely) was considered clinically irrelevant and recoded as zero. 
Scores greater than two were considered clinically relevant LUTS storage symptom 
severity.  
 In general, experiences with LUTS storage symptoms in this sample were similar 
to findings from other studies with young women (Coyne et al., 2013; Kogan et al., 2014; 
Sjogren et al., 2017; van Breda et al., 2015).  Reports of specific symptoms, such as 
urgency, frequency, nocturia, and UI, were also similar to findings from previous 
research. Overall, reports of LUTS storage symptom severity (i.e., frequency) were low 
for all individual symptoms and for LUTS storage symptom total severity scores.  Most 
individual symptoms were reported to occur never or rarely. The symptoms with the 
greatest reported severity were urgency and perceived frequency.  These findings are 
similar to reports of urinary symptom severity in other studies with young women 
(O’Halloran et al., 2012; Parden et al., 2016; Sjogren et al., 2017; van Breda et al. 2015).  
Similarly, reports of nighttime frequency, or nocturia, were similar to results from a previous 
study by Sjogren and associates (2017) in a sample of young women (mean age of 21.6 
years). Reports of urgency were slightly higher in this sample (47.6%) than previous 
findings that ranged from 14.5 to 34.2% (Coyne et al., 2013; Sjogren et al., 2017; van 
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Breda et al., 2015).  
Consistent with the findings from a recent study of 22-year-old women (Stockhil 
et al., 2018), about half of the respondents in the current study reported experiencing 
urinary frequency. However, only 18.9% of participants reported voiding more than eight 
times during the daytime, which is considered a problematic voiding pattern.  Earlier studies 
found that 9.5 to 50.9% of young women reported nine or more daytime voids on an average 
day  (Sjogren et al., 2017; van Breda et al., 2015). These differences may be related to dietary 
fluid intake, which was not assessed in this sample or in prior studies. Differences in actual 
versus perceived frequency is of note in this study and may be of consideration for future 
research or practice. Understanding women’s perceptions of frequency versus actual daytime 
voids may influence education or management of toileting schedules.  
Rates of urinary leakage (21.3%) were consistent with the range of rates (10 – 
35.9%) reported in other studies with young women  (Almousa & van Loon, 2018; 
Hagglund et al., 1999; O’Halloran et al., 2012; Parden et al., 2016; Sjogren et al., 2017; 
van Breda et al., 2015).   Stress urinary incontinence (SUI) was the most common type of 
incontinence reported in this study; more participants reported leakage with coughing, 
laughing, or sneezing (28.8%) than with physical activity (19.1%). This was surprising as 
much of the literature in this age group has focused on SUI related to physical activity in 
college athletes. Other studies have reported higher rates of SUI than urge urinary 
incontinence (UUI) in young women (O’Halloran et al., 2012; Parden et al., 2016; 
Sjogren et al., 2017).  Rates of leaking urine during sexual activity and while asleep were 
surprisingly high in the current sample. Although participants reported that leaking 
occurred rarely or sometimes, these findings are still clinically significant.  It is unknown 
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whether urine leakage that occurred during sexual activity may have been related to 
concurrent alcohol use. Concurrent alcohol use during episodes of UI (e.g., nocturnal 
enuresis or leakage with intercourse that occurred while intoxicated) was not assessed in 
this study. However, alcohol use and high-risk alcohol consumption were not 
significantly correlated with severity of LUTS storage symptoms in the current study.  
Similar to findings from the pilot study (Angelini, 2016) participants’ reports of 
urinary symptoms such as delay before urination, terminal dribble, and post-micturition 
drip were reported with greater frequency than expected. These differences could be due to 
differences in instrumentation or interpretation of questions by those in this sample.  
Any reports of individual urinary symptoms were considered clinically 
significant. However, the survey was descriptive and did not address the potential 
presence of a urinary tract infection (UTI).  Frequency, urgency, and UI are common 
symptoms of UTIs (Coyne et al., 2013; Robinson & Cardozo, 2003), and frequent UTIs 
have been associated with increased rates of urinary incontinence in young women 
(Hagglund et al., 1999).  UTIs are common among college women and are UTI 
symptoms are one of the most common reasons for college women to seek care at a 
college health center (Angelini, Sutherland, & Fantasia, 2017a).  Thus, it is important to 
differentiate between acute urinary symptoms as a result of UTIs versus more chronic 
LUTS.  
Summary 
Any reports of LUTS storage symptoms (i.e., individual symptom score of one or 
greater) were considered clinically significant in the current study.  Despite low reported 
frequency of individual symptoms and total LUTS storage symptom severity, presence of 
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any report of symptoms in this presumably healthy population requires further attention. 
LUTS storage symptom severity was still found to be associated with perceived bother 
from urinary symptoms, impact on activities of daily life (ADLs), care-seeking, use of 
self-management strategies and other selected factors (described in further detail below).  
These associations suggest a relationship between heath related quality of life and 
perceived overall health and LUTS storage symptom severity.  
Personal, Behavioral and Environmental Associations with LUTS 
The second aim of this study was to examine the associations between selected 
personal, behavioral, and environmental factors and LUTS storage symptom (OAB and 
UI) severity in a sample of female undergraduate college students. This study was one of 
the first to examine influential factors in order to identify potential targets for future 
interventions.   
Personal Characteristics Associated with LUTS Storage Symptoms 
This sample was fairly homogeneous and comprised mostly of White, non-
Hispanic females in the middle or upper socioeconomic status, and many were less than 
21-years-old. All but one of the respondents were nulliparous. In general, the sample self-
identified as being in good health and most were within the normal body mass index 
(BMI) range for healthy individuals (18.5 to 24.9; CDC, 2015). Fewer particpants in this 
sample reported a BMI greater than the upper limits of normal range (21.9%) compared 
to a national survey of college students conducted by the American College Health 
Associations National College Health Assessment national survey (33%) (ACHA, 2013). 
Perhaps due to the homogeneity of the sample and small sample size, demographic data 
and BMI were not significantly correlated with LUTS storage symptom severity.  For 
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example, an earlier study by Brucker and associates (2017) found that obese young 
women were more likely to experience LUTS than other young women.  Responses were 
also self-report rather than measured height and weight and may be influenced by 
embarrassment to report true values. Further investigation on the relationship between 
BMI and LUTS storage symptom severity is needed in this population in order to 
influence management and practice recommendations.  
Anxiety and/or depression was reported by more than one third of the 
participants, while only 16.6% reported use of anti-anxiety or anti-depressant medication. 
It was interesting that only a history of anxiety/depression and not medication use for 
these conditions was associated with LUTS symptom severity in bivariate analyses. 
These reports were based on self-report and no assessment of therapy or counseling use 
was included as part of this study.  This and small sample sizes and limited analytical 
power,  may explain the differences in significance. These findings are similar to findings 
from a recent study on LUTS in young women that found greater reported depression and 
anxiety in participants who experienced LUTS (Stockhil et al., 2018). Although history 
of anxiety and/or depression was associated with LUTS storage symptom severity in 
bivariate analyses, it was no longer significant when controlling for other variables in 
multivariate analyses (described in detail below). Further research is needed on the 
relationship between anxiety/depression and LUTS in this population. 
Constipation and irritable bowel syndrome (IBS) were present in less than ten 
percent of the sample, yet they were significantly correlated with LUTS storage symptom 
severity in bivariate analyses.  These results are similar to other studies with older women 
that have documented associations between constipation, IBS, and LUTS storage 
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symptoms (Carach, 2001; Sung & Hampton, 2009; Zingone et al., 2017). Increased 
straining with bowel movements has been associated with increased pressure on the 
pelvic floor and subsequently rates of LUTS (Abrams et al., 2012).  
Attitudes and beliefs.    Many participants reported that UI was normal and/or a 
normal part of aging. These findings are similar to previous reports in the literature 
(Hutchings & Sutherland, 2014; Luo et al., 2016; Parden et al., 2016; Smith et al., 2011; 
Tremback-Ball et al., 2008). Similarly, many reported that it is normal to leak a little 
urine during exercise; this was also reported in the pilot study (Angelini, 2016). These 
types of misperceptions represent opportunities for patient education.  
A significant number of the participants in this study (16.2%) reported that 
urinary incontinence was embarrassing and not something to talk about.  Previous 
researchers have found that women, specifically young women, report LUTS and UI 
embarrassing and difficult to talk about due to social stigma surrounding symptoms 
(Tremback-Ball, Levine, Dawson, & Perlis, 2008;Tremback-Ball, Levine, Perlis, & 
Dawson, 2013). Findings from bivariate analyses in this study suggested a significant 
association between perceived embarrassment of UI and LUTS storage symptom 
severity. Embarrassment and social stigma surrounding LUTS may also defer care-
seeking and management (Bradway et al., 2008).  
Behavioral Characteristics Associated with LUTS Storage Symptoms 
A surprising number of participants (12.6%) reported wetting the bed after the age 
of 10 years. These reports are greater than those previously reported in a large 
epidemiological study (Yeung et al., 2006). They found nocturnal enuresis rates of 2% to 
3.4% in children 9- to 19-years-old (Yeung et al., 2006). Long-term childhood 
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bedwetting has been associated with emotional and social distress, as well as increased 
frequency of LUTS in adulthood (Constantini et al., 2018; Fitzgerald et al., 2006; Heron 
et al., 2017). Findings from the current study reinforce this association as reports of 
childhood enuresis were significantly associated with LUTS storage symptom severity. 
However, participants’ recall of childhood bedwetting may have been flawed.  In 
addition, the frequency of episodes was not assessed. Further evaluation of the frequency 
(e.g., infrequent versus nightly) of childhood enuresis and LUTS storage symptoms in 
this population is needed. 
Ingestion of substances and bladder irritants. The period of emerging 
adulthood presents young people with opportunities to engage in high-risk behaviors 
including exposure to alcohol, other substances, and sexual encounters (Arnett, 2014). 
These risk behaviors are particularly prevalent on college campuses (Healthy Campus 
2020, 2016). Many participants in this study reported alcohol consumption during the 
past month and of those, almost two-thirds reported binge drinking (consumption of four 
or more drinks at one time) (CDC, 2016a; CDC, 2016b). These high rates of binge 
drinking are similar to data from a national survey, which found that 66% of college 
students reported high-risk alcohol consumption (NIAAA, 2015). Despite these rates of 
high-risk alcohol consumption and the fact that alcohol is a known bladder irritant 
(Dallosso et al., 2003; Maserejian et al., 2013), alcohol consumption was not significantly 
related to LUTS storage symptom severity in the present study. Failure to disclose 
urinary symptoms that occured while intoxicated, either due to embarrassment or lack of 
recall, may have influenced results and required further investigation in this population. 
Similarly, tobacco use was not significantly related to LUTS severity despite prior 
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studies that found increased LUTS storage symptoms in those with higher rates of 
tobacco use (Maserejian et al., 2012). The finding of no such association in the current 
study may be due to the fact that most of the participants in this sample did not use 
tobacco products, and those who did reported infrequent use of once or twice in the past 
month. These findings are similar to other studies on college campuses as rates of 
smoking have declined in the past few decades (Angelini, Sutherland, & Fantasia, 2017b; 
Rigotti et al., 2010). Further, rates of infrequent or “social” smoking are more common 
among college students (Levinson et al., 2007) than consistent smoking. Further 
investigation is needed on the effects of infrequent tobacco use and LUTS.  
 Caffeinated beverage consumption was significantly associated with LUTS 
storage symptom severity in bivariate analyses. Caffeinated beverages were the only 
bladder irritants assessed that were significant predictors of symptoms.  Although the 
majority of participants reported consuming less than two cups of coffee per day,  
increased consumption of caffeine was associated with increased LUTS storage symptom 
severity. This finding is consistent with the findings of previous findings (Dalloso et al., 
2003; Dasgupta et al., 2006).  Participants with urinary symptoms most often identified 
coffee and alcohol as worsening their urinary symptoms as well as tea and carbonated 
beverages (Dallosso et al., 2003; Dasgupta et al., 2006). 
 Sexual health, activity, and hormonal contraceptives.  Approximately two-
thirds of participants reported a history of past or current sexual activity, which was 
significantly associated with LUTS storage symptom severity. These findings may be due 
in part to increased rates of UTIs among sexually active women (Lach et al., 1980) and 
the inability to screen for acute UTIs in this sample. In previous studies of post-
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menopausal women, increased LUTS were associated with decreased sexual activity, 
which might represent effects of vaginal atrophy related to dyspareunia and LUTS post-
menopause and do not translate to a younger population (Moller et al., 2006). However, 
no inclusion of external measures to assess for UTI symptoms, including recent visit to 
the college health center, were included in this study. Further study on the relationship 
between sexual activity and UTI symptoms versus urinary storage symptoms is needed.  
Many of the participants reported use of combined (estrogen and progesterone) or 
progesterone-only hormonal contraception. As this population is of reproductive age, this 
finding is not surprising. However, as this setting was a Catholic university, results must 
be taken in consideration. Previous researchers have demonstrated associations between 
estrogen use and UI (Iliadou et al., 2009; O’Halloran et al., 2012; Townsend et al., 2009) 
as well as a lack of evidence of relationships between the progesterone-containing 
intrauterine device (IUD) and LUTS storage symptoms (Iliadou et al., 2009). Findings 
from this study contradict previous findings in that use of progesterone-only methods was 
significantly associated with increased LUTS storage symptom severity in bivariate 
analyses, whereas the relationship between estrogen containing contraception and LUTS 
severity was not significant. A possible reason for this is because progesterone-only 
methods (e.g., progesterone-only pill, progesterone-IUD, injection, and implant) are 
typically longer acting contraception and might be used more frequently in participants 
with higher sexual activity.  
 Physical activity and involvement on sports teams.   Numerous investigators 
have documented elevated rates of urinary incontinence among college athletes, 
particularly among elite athletes (Carls et al., 2007; Goldstick & Constantini, 2014; 
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Simeone et al., 2010).  Athletic team membership was not significantly related to LUTS 
storage symptom severity in the current study. This finding may be due to the fact that 
most of the participants were not members of any athletic teams.  Sports team 
membership aside, almost half of the sample reported exercising for at least one hour 
three or more times per week and many reported running, high intensity interval training, 
cycling, and weight lifting. 
 LUTS storage symptom severity was also not significantly associated with levels 
of physical activity and participation in high impact activities.  Previous researchers have 
found high rates of UI in those who participate in high-impact activities (Almeida et al., 
2016; Caylet et al., 2006).  Nygaard and associates (2005) found increased rates of UI in 
middle-aged women who had participated in strenuous high impact athletics in college. 
This finding may be interpreted as indicating a long-term influence on UI across the life 
course.  Therefore, education of college athletes on bladder health and pelvic floor 
muscles could represent a unique opportunity for intervention and prevention strategies 
for women who exercise both on a team and independently.  Again, small subsample 
sizes may have limited analytical power and the ability to detect associations between 
activity and LUTS in the present study. 
 Voiding behaviors.  Similar to previous research findings, many participants 
reported delaying bladder emptying when busy (Sjogren et al., 2017; Xu et al., 2016). 
This behavior can lead to over-distention of the bladder and has been associated with 
LUTS (Palmer et al., 2012). Higher scores on the delayed voiding subscale were 
significantly associated with increased LUTS storage symptom severity in bivariate 
analyses. The other toileting behavior subscales were also significantly associated with 
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LUTS storage symptom severity. The place preference subscale assessed environmental 
factors of worry regarding cleanliness of public toilets and attempts to avoid public 
toilets. Similar to previous studies, the majority of participants in this sample reported 
worry over cleanliness of public toilets and attempts to avoid using public toilets (Sjogren 
et al., 2016; Wang & Palmer, 2010).  About half of the study participants reported 
crouching or hovering over the toilet when using public bathrooms; this is higher than the 
rates of crouching or hovering reported in other studies (Xu et al., 2016). The majority of 
participants reported sitting on the toilet seat at home and in residence hall toilets. This 
suggests that residence hall toilets may not be viewed as public toilets and worry over the 
cleanliness of residence hall toilets may not lead to crouching or hovering behaviors 
when voiding.  
Multivariate Analysis of Selected Influences of LUTS Storage Symptoms 
As described in Chapter Four, the distribution of LUTS storage symptom severity 
was highly skewed resembling more of a negative binomial or Poisson-like distribution. 
Just under half of the cases (about 43%) were either zero or one, and there was an evident 
basement effect with the majority of the counts occurring under five and tapering off in 
the upper range. The actual range of severity was only a little over half of the potential 
range.  For this reason, LUTS storage symptom severity was recoded as a dichotomous 
variable (no or irrelevant symptom severity for counts of zero or one, and relevant 
symptom severity for counts of two or more). Counts of two or more suggest a single 
symptom occurring sometimes or two symptoms occurring rarely. This basement effect 
suggests a need for further evaluation of instrumentation in this population to better 
assess the scope of symptom severity.  
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Although several selected personal, behavioral, social, and environmental factors 
were shown to be significantly associated with LUTS storage symptom severity in 
bivariate analyses (discussed above), only perception of overall health, history of 
constipation/IBS, sexual activity, delayed toileting behaviors, and premature toileting 
behaviors were significant when controlling for other factors.  
It is not surprising that constipation/IBS was found to increase likelihood of 
relevant LUTS storage symptom severity four-fold when controlling for other factors. 
Constipation and straining with bowel movements can increase pressure exerted on the 
pelvic floor and weaken pelvic floor muscles (Abrams et al., 2012; Qassem et al., 2014). 
The wide confidence interval for constipation reflects the small percentage of the sample 
(less than 10%) that reported constipation. Further research with a larger sample size is 
needed.  
After controlling for toileting behaviors (delayed voiding and premature voiding), 
history of anxiety and/or depression was no longer significant. This is surprising because 
reports of anxiety and/or depression have been associated with increased LUTS severity 
in previous studies (Coyne et al., 2013; Sjogren et al., 2017; Stockhill et al., 2018; 
Tennstedt et al., 2008). The lack of significant findings in the current study may be due to 
the homogeneity of the sample, small sample size and a possible lack of analytic power. 
Although the relationship was not significant in the current study,  it may still be 
important and requires further investigation with larger sample sizes.  Additional research 
on the nature of the relationship (whether history of anxiety/depression is a predictor of 
LUTS, a result of the experience of LUTS, or a symptom cluster) is needed in order to 
guide management and practice recommendations.  
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As expected, progesterone-only contraception did not significantly impact the 
model when sexual activity was held constant. The potential influence of sexual activity 
on relevant LUTS storage symptom severity needs to be further assessed in this 
population as increased sexual activity may result in an increased risk for urinary tract 
infections (UTI). As described above, this study did not test for the presence of current 
UTI when evaluating symptoms occurring over the past week. Further evaluation of the 
role of sexual activity in LUTS storage symptom presentation versus UTI symptoms 
requires evaluation in this setting.  
Lower perceived overall health was significantly associated with relevant LUTS 
storage symptom severity in the final model. The impact of this in a young, presumably 
healthy, population requires further attention and evaluation. The relationship whether 
causative or a result of LUTS requires further evaluation.  
Of the toileting behaviors that were significantly associated with LUTS storage 
symptom severity in bivariate analyses (delayed voiding behaviors, premature voiding 
behaviors, and strained voiding behaviors), only delayed voiding behaviors and 
premature voiding behaviors contributed to the final model. The relationship of these 
behaviors in the development of LUTS storage symptoms and/or as a result of symptoms 
requires further study. It was interesting that strained voiding behaviors did not 
significantly contribute to the model, however this confirms findings from previous 
studies finding an indeterminate relationship between LUTS and strained voiding 
behaviors (Pauwels et al., 2006; Robinson et al., 2012).    
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Summary 
In summary, a number of personal, behavioral and environmental factors were 
found to be significantly associated with LUTS storage symptom severity during 
bivariate analyses.  However, only perception of overall health, history of 
constipation/IBS, sexual activity, delayed toileting behaviors, and premature toileting 
behaviors were significant when controlling for other factors. Further investigation is 
needed to determine the relationship of these factors (causal or causative) and LUTS 
storage symptom experience.  
                   LUTS Perceived Bother, Self-Management and Care-Seeking 
 Specific aim three was to explore the relationships between severity of urinary 
symptom bother and use of management strategies (care-seeking behavior and self-
management behaviors). Overall perceived bother from urinary symptoms was low with 
an average score of about two out of ten. This is similar to findings from another study of 
young women aged 18- to 25-years-old with reports of bother ranging from zero to a little 
over two for each urinary symptom (Sjogren et al., 2017). Reports of the perceived 
impact of urinary symptoms on activities of daily life (ADLs) were also low; the average 
was about two out of ten.  
 More than one-eighth of the young women in this study who experienced LUTS 
reported doing nothing to manage their urinary symptoms. Previous studies have found 
mixed results. Kogan and associates (2014) found a lack of self-management strategies 
being used by women with LUTS. Others find a variety of strategies being used (Bardino 
et al., 2015; Kogan et al., 2014; O’Halloran et al., 2012).   The most frequently reported 
in this study included fluid intake limitation and going to the bathroom before exercise, 
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before sex, and before leaving the house “just in case.”   These are the same types of 
prevention strategies reported by women in previous studies (Bardino et al., 2015; Kogan 
et al., 2014; O’Halloran et al., 2012). 
Absorbent pad use was less commonly reported in this study compared to other 
strategies; this finding may be related to the age of the sample and the marketing of 
products towards this age group. Most participants who reported pad use, used menstrual 
pads rather than the more effective urinary incontinence pads or briefs.  Again, this could 
be due to how products are marketed and the belief that urinary products are not designed 
for them. This represents an area for patient education for younger women with LUTS. 
Of note, no participants reported use of the Impressa product recently gaining popularity 
to decrease SUI episodes. Furthermore, no one reported avoiding activities that cause 
urinary symptoms. This finding was somewhat surprising as many investigators have 
found UI to be a barrier to exercise and other activities that may cause urinary leakage 
(Bardino et al., 2015; Nygaard et al., 2005; Shaw, 2001). It is possible that symptoms 
were not severe enough to deter activities or results may be influenced by another 
external factor.  Further investigation on avoidance behaviors in this age group is 
warranted.  
Care-Seeking 
Reports of care-seeking were also low.  Fewer than one third of the study 
participants reported discussing symptoms with a health care provider. Numerous 
investigators have found low rates of care-seeking and provider communication regarding 
urinary symptoms (Benner et al., 2007; Hagglund et al., 2001; Kinchen et al., 2013; 
Kogan et al., 2014).  
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Perceptions of increased symptom bother were significantly associated with 
discussing urinary symptoms with a health care provider as well as the use of self-
management strategies. Perceived impact of LUTS storage symptoms on ADLs was also 
significantly associated with discussing urinary symptoms with a health care provider and 
use self-management strategies.  These findings are consistent with those from earlier 
studies that women with greater perceived symptom bother and impact on quality of life 
(QOL) are more likely to report care-seeking and report use of self-management 
strategies (Bardino et al., 2015; Dmochowski & Newman, 2007; Irwin et al., 2008; 
Kinchen et al., 2003; Koch, 2006; Welch, Taubenberger, & Tennstedt, 2011).  
 It was surprising that LUTS storage symptom severity was not associated with 
care-seeking, particularly since symptom severity was associated with increased bother, 
decreased ratings of overall health, use of self-management strategies and activities of 
daily living (ADLs).  These findings may be due to how the question was worded. 
Participants were asked to report if they had talked about urinary symptoms with their 
health care provider. There was no distinction as to whether the participant had broached 
the subject and told her health care provider about her symptoms or if the provider 
initiated the conversation by asking/screening for urinary symptoms.  However, findings 
from an unpublished study of 177 advanced practice nurse practitioners (NPs) in the U.S. 
demonstrated that fewer than half of the NPs reported screening female patients for 
changes in urination or urinary symptoms (Angelini & Sutherland, unpublished). 
 Similarly, it was unclear if participants were using self-management strategies 
based upon recommendations from a health care provider or if they undertook these 
actions independently. Previous studies have shown that, even if women reported and/or 
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discussed symptoms with a provider, many failed to report that they had been treated or 
advised as to how to best manage symptoms (Shaw et al., 2001). Further research is 
needed to understand management and education provided to women with urinary 
symptoms by health care providers.  
It is clear that there is a missed opportunity in identifying LUTS storage 
symptoms, bother, and impact from urinary symptoms if providers are not actively 
screening and talking about urinary symptoms with patients. Previous studies have 
demonstrated that women report experiencing symptoms for many years prior to 
eventually seeking care from their provider (Margalith, 2004). This missed opportunity 
presents an area for future research and practice interventions.  
Summary 
 In summary, perceived bother from urinary symptoms as well as perceived impact 
of urinary symptoms on activities of daily life (ADLs) were significantly associated with 
care-seeking and use of self-management strategies. Interestingly, LUTS storage 
symptom severity was not significantly associated with care-seeking. However, it was 
related to use of self-management strategies in this population.  
Study Limitations  
The study findings should be viewed in light of several study limitations.   
First, the sample for this exploratory study consisted of 456 female undergraduate college 
students at a private university in the northeast with minimal minority representation. 
Therefore, this sample was not representative of all female undergraduate college 
students in the United States.  Further, young women attending college may differ 
demographically and in terms of exposure to personal, environmental, and behavioral 
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factors than women of similar age not enrolled in college. This limits the generalizability 
of the study to this small sample of college women. The erroneous inclusion of night 
school students to the sampling pool further limits results participants from the night 
school are not representative of the residential undergraduate student population. 
However, as there were very few night school students in this sample, it is unlikely that 
these cases significantly impacted the study findings. 
Second, the response rate for this study was lower than expected and may be due 
to the timing of recruitment during university study days prior to the winter break. 
Students at this time may have been occupied with studies or inundated with other 
surveys.  However, this time was found to yield good response rates in the pilot study 
(Angelini, 2016). Further, the response rate was consistent with those from earlier studies 
with similar college-based samples (Sutherland et al., 2015; 2016).  To encourage 
representative sampling of female undergraduate college students, incentives were 
provided and all correspondence was sent from the principal investigator’s university 
provided email address to increase personalization to increase response rates (Cook, 
Health, & Thompson, 2000).  
Although the demographics of the study participants showed that they were 
representative of undergraduate women at the college, it is possible that those who 
participated may have been different from non-participants in other ways.  For example, 
respondents might have been more apt to complete the study if they experienced LUTS.  
Therefore, the extent of LUTS storage symptoms may be over-reported in this sample. 
Reported rates of LUTS did not differ significantly from those found in a previous study 
with a similar age group (Sjogren et al., 2017).  
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Finally, this exploratory study utilized a cross-sectional design;  as such, 
causation cannot be inferred from the findings (Shadish, Cook & Campbell, 2002). 
Despite these limitations, the study had many strengths, including a theoretical 
framework and a fairly large sample size.  This study provided preliminary insight into 
selected personal, behavioral, social, and environmental factors associated with LUTS 
storage symptoms in college women based on two guiding theoretical models. Findings 
from this initial study provide insight for future researchers. 
Implications for Nursing 
Based upon population growth predictions for 2010 to 2050 (Census Bureau, 
2015), the number of women with LUTS storage symptoms is expected to increase. The 
prevalence of UI alone is expected to more than double by the year 2050 (Wu, Hundley, 
Fulton, & Myers, 2009).  This projected increase is due to the projected aging of the 
population and the higher rates of OAB and UI that are associated with increasing age 
(Coyne et al., 2013; Norton & Brubaker, 2006; Nygaard et al., 2008). These increases 
highlight the need for public health efforts to prevent and manage these conditions.  
Numerous researchers have documented the prevalence of LUTS in middle-aged 
and older women. However, the recent emphasis on prevention strategies for LUTS 
across the lifespan (Harlow et al., 2017) highlights the importance of evaluating 
symptoms and associated factors earlier in the life course. Beliefs and bladder health 
habits adopted at a young age have been shown to influence bladder habits and behaviors 
later in life (Garcia, Crocker, & Wyman, 2005; Palmer, Athanasopoulos, Lee, Takeda, & 
Wyndaele, 2012). Attention then must be given to prevalence and factors associated with 
LUTS in young women. 
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With more female high school graduates enrolled in college than ever before and 
the postponement of marriage and family planning (U.S. Bureau of Labor Statistics, 
2017), the experience of LUTS in young adult and college women is of emerging 
importance. This study helped to highlight the experiences of LUTS storage symptoms, 
specifically OAB and UI, among college women. This study also highlights potential 
factors associated with LUTS storage symptoms and management strategies related to 
symptom severity, bother, and impact on activities of daily life (ADLs). Findings from 
this preliminary descriptive study provide valuable insights for practice and future 
interventions related to LUTS storage symptom identification and management.  
Practice 
Screening. The National Institutes of Health report that the prevalence of UI 
among women is high, and recognition of this problem by health care providers is low 
(Landefeld et al., 2008). A lack of clinician screening and assessments for LUTS 
contribute to high prevalence of LUTS (Newman et al., 2009). There are doubts as to 
whether providers are following clinical practice guidelines for LUTS screening and 
management (Kirby et al., 2006). Time constraints, pessimism regarding treatment 
efficacy, and a lack of current knowledge regarding LUTS have been identified as 
barriers to provider screening and detection of LUTS (Albers-Heitner et al., 2008; 
Keilman & Dunn, 2010; Nicolson et al., 2005; Peters et al., 2004; Teunissen et al., 2006).  
A recent study of nurse practioners found less than half reported routinely asking their 
female patients about experience of urinary symptoms (Angelini & Sutherland, 
unpublished data).   
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Fewer than half of incontinent individuals actively seek treatment and report the 
problem (OAB and UI symptoms) to their care providers; therefore, providers must 
directly ask about the presence of symptoms (Harris et al., 2007). Studies have shown 
increased health care utilization among women with OAB, however, less than 12% 
reported talking about urinary symptoms with their health care provider (Dmochowski & 
Newman, 2007). Ideally, conversation and detection should be included in annual routine 
visits and gynecological exams (Lamin et al., 2016).  A thematic analysis by Welch, 
Taubenberger, and Tennstedt (2011) found that women reported discussing urinary 
symptoms with their provider for the first time during a visit for routine health care or for 
another problem. Routine questioning and early detection allow for symptoms to be 
recognized early, information on healthy bladder habits can be provided and first line 
therapies implemented (Wyman et al., 2009). Encouraging guidelines for screening 
young women for urinary symptoms may increase awareness and early detection, and 
decrease progression of symptoms later in the life-course. Attention to barriers to 
screening and provider communication about LUTS requires further study. 
Management. National and international organizations agree that the 
recommended first line therapy for LUTS is behavioral modification and pelvic floor 
muscle strengthening (Gormley et al., 2015; Landefelde et al., 2008; Wilson et al., 2005; 
Wyman et al., 2009). A review of two Cochrane reviews (Angelini, 2017b) demonstrated 
that PFM exercises either alone or in combination with biofeedback were beneficial in 
decreasing LUTS. However, many providers are not providing adequate verbal 
instruction on PFM exercises, which may contribute to high rates of ineffective technique 
(e.g., not contracting the correct muscles) among women (Bump, 1991; Tremback-Ball et 
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al., 2012). In order to effectively manage urinary storage symptoms, health care providers 
need to evaluate pelvic muscle tone, provide adequate instructions for PFM exercises, 
and/or refer for further management.  
Education surrounding modifiable lifestyle factors and behavior change include 
toileting schedules and timed voiding and avoidance of bladder irritants. These visits are 
often time consuming and offer low returns in terms of reimbursement. In a time of 
billing and visit constraints, nurse practitioners commonly manage routine primary care 
visits and screenings and may be able to provide a cost-effective option for identification 
and treatment of LUTS (Abrams et al., 2012; Lamin et al., 2016).  
Second and third line therapy options include medication, oxybutynin, 
percutaneous tibial nerve stimulation, and surgical management. A study by Shaw and 
associates (2001) found that even when patients reported discussing LUTS with their 
providers, many providers failed to offer management options. In large database studies, 
OAB and UI diagnoses were given to less than 25% of women with clinical symptoms, 
and of those, less than one-third received medication management (Benner et al., 2007; 
Goldman et al., 2015; Mandimika et al., 2014; Minassian et al., 2012). Increased age, 
parity, and higher reported bother scores were associated with an increased likelihood of 
receiving a diagnosis and treatment plan (Minassian et al., 2015). Many young women 
with symptoms go undiagnosed and unmanaged. This highlights missed opportunities to 
screen, detect and effectively treat LUTS (Cheung et al., 2009).  
Provider education. Multiple sources have identified lack of knowledge as a 
barrier to appropriate identification and management (Albers-Heitner et al., 2008; 
Collette, Leclerc, & Tu, 2003; Saxer, De Bie, Dasseb, & Halfens, 2008). There is a need 
	 115	
for more effective communication with providers to overcome misconceptions, 
understanding, expectations, and outcomes of LUTS (Smith et al., 2011). Bradway and 
Cacchione (2010) recommend that nursing faculty incorporate incontinence education in 
both the classroom and clinical settings to increase evidence-based knowledge for 
identification and management of LUTS.  If nurses, nurse practitioners, and other health 
care providers have a greater understanding and awareness of LUTS storage symptom 
prevalence, risk factors, and management options, then they will have accurate 
information to convey. Interventions to promote provider screenings will need to address 
the multiple factors that act as facilitators and barriers to screening and management.  
Women, specifically young women, need to be aware of problematic urinary 
symptoms and bladder habits and given the tools to mitigate risks. These tools include: 
information and education, open dialogue with providers, implementation of first line 
therapies including behavior and lifestyle modification, and appropriate referrals and care 
plans.  
Transition to college often requires health care visits for vaccines and routine 
check-ups. This visit may represent an optimal time to provide education on several 
health concerns specific for this population, including sexual health, safe substance 
consumption, healthy diet and exercise, as well as urinary and bladder health.  
Implications for Research  
Given the study findings and limitations, there are a number of implications for 
research and practice.  First, further research is needed to follow-up on the findings from 
the current exploratory study with larger, more diverse samples of college women from 
different regions across the U.S.   Future studies would also benefit from the inclusion of 
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young women who are not enrolled in college to ascertain whether the milieu of the 
college environment creates increased risk for LUTS.  
Second, beyond primarily qualitative studies of LUTS to explore qualitative 
descriptions of symptoms, bother, and impact related to LUTS storage symptoms in 
college women. As mentioned before, several items from the validated tool seemed 
inaccurately inflated and may be due to misinterpretation of problematic versus normal 
voiding patterns. A qualitative design to describe frequency and description of urinary 
symptoms in this population may differ from previous findings in older women and 
modification in instrumentation may be indicated.  
Furthermore, research with health care providers (nurses, nurse practitioners, and 
physicians) is needed to understand their knowledge, beliefs and behaviors related to 
LUTS screening and management of urinary symptoms in young women. Although 
urinary symptoms are considered to be fairly common during the postpartum and 
postmenopausal years, the current study indicated that urinary symptoms are often 
present among younger otherwise healthy women.  The finding that most participants did 
not discuss LUTS storage symptoms with their health care provider represents missed 
opportunities for early diagnosis and secondary prevention and highlights the need for 
providers to actively screen young women for LUTS symptoms  
 Consistent with a life course perspective (Elder, 1998), by screening and 
intervening with younger, non-pregnant women, health care providers may be able to 
alter the trajectory of LUTS symptoms later in life.  Research on multi-level influences of 
college health care provider screenings of young women for IPV/SV have identified a 
number of individual and organizational factors that influence intentions to screen and 
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actual screening behaviors (Sutherland & Hutchinson, 2018; Sutherland et al., 2016; 
2017). Some of the key organizational influences identified included screening as a 
priority in the college health center, use of electronic health records with screening 
reminders, and nurse practitioner role in prevention strategies and patient education 
(Angelini et al., 2017; Sutherland & Hutchinson, 2018; Sutherland et al., 2016; 2017). 
Conclusion 
 This exploratory study represents an important first step in understanding college 
women’s experiences with LUTS storage symptoms and identifying the unique personal, 
behavioral and environmental factors associated with LUTS.  The study found that 
LUTS, specifically overactive bladder (OAB) and urinary incontinence (UI), are common 
among female college undergraduates.  In addition, a number of behavioral and social 
factors were found to be associated with the presence of LUTS storage symptoms.  Given 
that many health-related behaviors established during emerging adulthood may persist 
into middle- and later-adulthood (Arnett, 2014), identifying influences of young women’s 
LUTS storage symptoms is an important first step in promoting screening and developing 
effective multi-targeted interventions to reduce symptoms in young women and prevent 
more severe LUTS symptoms in middle- and later-adulthood.   
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APPENDIX A 
STUDENT CONTACT EMAILS / INVITATIONS TO PARTICIPATE 
 
Text for First Email Contact 
 
 
Dear Boston College student, 
  
The “College Women’s Health Survey” is coming  . . . . . 
  
Soon you will receive an email request to participate and a link to fill out an online 
survey.  You are receiving this email because you are one of 1,800 randomly selected 
female undergraduate student emails provided to participate in the survey. Kim Angelini 
from the BC Connell School of Nursing is conducting this study.  The study concerns an 
issue in women’s health that affects many women of all ages. Urinary urgency, 
frequency, leakage during activities, and waking up multiple times at night to go to the 
bathroom are all urinary symptoms that affect women’s health. It usually takes about 10-
15 minutes to complete the survey.  Participation is completely voluntary. 
Information will be collected without names, email addresses or any other 
individual identifiers, and therefore your responses cannot be linked to 
you.  Students must be 18 years of age or older to participate. 
 
We are writing to you in advance to let you know the survey is coming.  We hope that 
you will participate. It is not necessary that you have experienced urinary symptoms 
to participate. The findings will be used to inform care to assist college women. 
  
As a small “Thank You” for your time, at the end of the survey you can click on a 
separate link to enter a drawing to win one of 2 $100 Amazon gift cards.  You will 
need to enter your first name and email address to register for the drawing.  This site is 
completely separate from the survey website. The researchers will have email addresses 
for those who sign up for the gift card drawing, but they will not be able to link email 
addresses to survey responses. The gift card drawing will be held within 2 weeks of 
survey completion and winners will be notified by email.  
  
Although the researchers will have first names and email addresses in a separate database 
for those who enter the gift card drawing, they will not be able to link first names or 
email addresses to survey responses. 
  
We hope that you will consider participating in this survey.  It’s only with your help that 
our research can be successful.   Thank you. 
  
Very best wishes, 
 Kim Angelini, WHNP, PhD-c 
Doctoral Candidate 
Boston College William F. Connell School of Nursing 
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< FOLLOW THIS LINK TO THE SURVEY> 
<Follow the link to opt out of future emails> 
Text for Second Email Contact 
 
 
Dear Boston College student, 
  
The “College Women’s Health Survey”  is just a click away . . . 
< FOLLOW THIS LINK TO THE SURVEY> 
  
Your opinions and experiences are very important to us.   
By participating, you can provide information that will help us design interventions and 
guide health care related to women’s health promotion. 
  
Again . . . participation is voluntary. Information will be collected without names, 
email addresses or any other individual identifiers, and therefore your responses 
cannot be linked to you.  Students must be 18 years of age or older to participate.  It 
takes about 10-15 minutes to complete the survey. 
  
As a small “Thank You” for your time, at the end of the survey you can click on a 
separate link to enter a drawing to win one of 2 $100 Amazon gift cards.  You will 
need to enter your first name and email address to register for the drawing.  This site is 
completely separate from the survey website. The researchers will have email addresses 
for those who sign up for the gift card drawing, but they will not be able to link email 
addresses to survey responses. The gift card drawing will be held within 2 weeks of 
survey completion and winners will be notified by email.  
  
The study is being conducted by Kim Angelini at the Boston College Connell School of 
Nursing.  To participate, or for more information, please click on the link below. 
< FOLLOW THIS LINK TO THE SURVEY> 
<Follow the link to opt out of future emails> 
 
Thank you for your time and consideration. It’s only with your help that our research can 
be successful. 
  
  
Very best wishes, 
  
Kim Angelini, WHNP, PhD-c 
Doctoral Candidate 
Boston College William F. Connell School of Nursing 
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                                  Text for Third Email Contact 
 
 
Dear Boston College Student, 
  
  
Last week we invited you to participate in the “College Women’s Health Survey”.    
  
< FOLLOW THIS LINK TO THE SURVEY> 
 
It is not too late to participate but the deadline is approaching.  
The survey link will close on 12/20/2017. 
  
Your opinions and experiences are very important to us.   
  
Participation is voluntary. Information will be collected without names, email 
addresses or any other individual identifiers, and therefore your responses cannot 
be linked to you.  You may skip any questions that you prefer not to 
answer.  Students must be 18 years of age or older to participate. 
  
As a small “Thank You” for your time, at the end of the survey you can click on a 
separate link to enter a drawing to win one of 2 $100 Amazon gift cards.  You will 
need to enter your first name and email address to register for the drawing.  This site is 
completely separate from the survey website. The researchers will have email addresses 
for those who sign up for the gift card drawing, but they will not be able to link email 
addresses to survey responses. The gift card drawing will be held within 2 weeks of 
survey completion and winners will be notified by email.  
  
The study is being conducted by Kim Angelini at the Boston College Connell School of 
Nursing. To participate, or for more information, please click on the link below. 
 
< FOLLOW THIS LINK TO THE SURVEY> 
<Follow the link to opt out of future emails> 
 
Thank you for your time and consideration. 
  
  
Very best wishes, 
  
Kim Angelini, WHNP, PhD-c 
Doctoral Candidate 
Boston College William F. Connell School of Nursing 
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APPENDIX B: INFORMATION AND CONSENT 
 
The College Women’s Health Survey 
  
 
Dear BC Student, 
  
You are being invited to participate in the study “College Women’s Health Survey” 
because you are a female college student over 18 years of age. You are one of 1,800 
female undergraduate students randomly selected to receive an invitation to participate 
in the survey. The purpose of the research is to gather information that will help 
researchers at Boston College understand and develop educational strategies on urinary 
symptoms and pelvic floor health in college women. The survey contains questions on 
demographics (e.g. age, race, ethnicity), health status (e.g. height, weight, health 
conditions, medication use, physical activity, alcohol and tobacco consumption, and 
sexual activity), experience of urinary symptoms, several questions on behaviors that 
have been associated with urinary symptoms, and several questions on your knowledge 
of urinary and bladder health. This survey is being conducted by Kim Angelini, a 
doctoral student at the Boston College Connell School of Nursing  
 
The Qualtrics survey system we use for the survey will be set to “anonymous” and your 
email address will not be linked to your survey; your survey responses cannot be 
linked to you.  Your name and other identifiers are not included in the survey and cannot 
be identified in the analyses or in any reports or publications.  Survey results will only be 
reported in group form.    
 
You and your peers are the experts.  Your input, opinions, and insights are very 
important to the success of this research project.  The information gained will be used 
to better understand young women’s experiences with urinary symptoms and influence 
healthcare for young women like you.   
 
Please read the components of informed consent below and select the YES button if you 
agree to participate.  You will be automatically linked to the online survey.  At the end of 
the survey, you may click on the link to enter the drawing for one of two $100 Amazon 
gift cards.     
 
 As a reminder – you must be 18 years of age or older to participate in the survey.   
 
  
Thank you for your consideration and time.      
 
Kim Angelini, WHNP, PhD-c 
Doctoral Candidate 
Boston College William F. Connell School of Nursing     
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Consent to Participate 
  
You are being contacted via your college email address and invited to participate in a 
research study, “The College Women’s Health Survey".  The purpose of the research is to 
gather information that will help researchers to better understand young women’s 
experiences with urinary symptoms and influence care for young women. The survey 
contains general questions about your background, health habits, physical activity and 
athletic involvement, and experiences and behaviors associated with urinary symptoms. If 
you agree to participate, you will be asked to complete an on-line survey that takes 
approximately 10-15 minutes to complete.   
 
Participation is completely voluntary.  If you choose not to participate, it will not affect 
your current or future relations with Boston College. You may withdraw your 
participation at any time for any reason.  If you are not comfortable answering a 
question, you may skip the question or stop the survey at any time (by clicking the “end 
survey button”). There is no penalty for not answering a question.  Participants who skip 
questions are still eligible to enter the gift card drawing at the end of the survey. There 
are no known study risks at this time, beyond those of everyday life. Some of the 
questions in the survey could cause some participants to experience distress. There are no 
direct benefits or costs to you for participating in this study.           
 
At the end of the survey, you will be given the option to go to a separate link to enter a 
drawing for one of two $100 Amazon gift cards.  On this separate site you will be asked 
for your first name and email address.  Winners will be notified and gift cards will be sent 
via that email address. Email addresses that are provided for the gift card drawing cannot 
be linked to survey responses.  Your survey responses cannot be linked to you.  The 
Qualtrics survey system we use is set to anonymously record survey answers without any 
identifiers. The researchers will know the email addresses of those who sign-up for the 
gift card drawing, but will not be able to link the email address to survey responses. In 
any research reports that we write for publication or conference presentations, 
information from all participants will be combined.   
  
The survey will be open for the next 2 weeks.  You will receive up to 2 reminder emails 
about this survey.  The reminder emails will be sent to all students who were selected to 
participate. Feel free to disregard the reminders if you are not interested in participating 
or if you already completed the survey. You can also click the opt-out link below.   
 
Please be sure that you understand all of the information above before deciding to 
participate. If you have questions now, you can contact the investigator listed below. You 
can also contact her at any time after the survey.  After you have read this page and 
understood it, you may participate in the survey by typing “yes” in the box at the bottom 
of this page and hitting the ‘submit’ button. You will then be directly connected to the 
online survey.   
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Please print a copy of this consent form.            
                                                     <PRINT CONSENT>               
 
 
If you have any questions about the study, please contact the investigator: 
Kim Angelini, WHNP-BC, PhD 
Doctoral Student 
Boston College 
140 Commonwealth Ave.,   
Chestnut Hill, MA 02467 
Pomerlek@bc.edu 
 
  
If you have any questions regarding your rights as a research subject, please call: 
Boston College Office for Research Protections 
(617) 552-4778    
irb@bc.edu    
The Boston College IRB has approved this protocol from December 4, 2017-
December 3, 2018.   
 
 
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- 
 
I have read this consent about the study and am ready to participate. I understand the 
possible risks and benefits of this study.  I am at least 18 years of age and eligible to 
participate. 
  
To access the on-line survey, Please select  “yes” in the box below and then hit the 
‘submit’ button.  
You will be directly linked to the survey.  
 
 
 
 
< Yes-- Yes --  I consent and want to complete the survey > 
 
< OPT OUT-- No -- I do not consent and do not want to complete the survey  > 
 
<Force response to move on> 
<Skip to end of survey if select OPT OUT> 
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APPENDIX C  
 
SURVEY INSTRUMENT: COLLEGE WOMEN’S HEALTH SURVEY 
 
 
College Women's Health Survey 
 
 
Start of Block: study info 
 
College Women's Health Survey 
 Dear BC Student,     You are being invited to participate in the study “College Women’s 
Health Survey” because you are a female college student over 18 years of age. You are 
one of 1,800 female undergraduate students randomly selected to receive an invitation to 
participate in the survey. The purpose of the research is to gather information that will 
help researchers at Boston College understand and develop educational strategies on 
urinary symptoms and pelvic floor health in college women. The survey contains 
questions on demographics (e.g. age, race, ethnicity), health status (e.g. height, weight, 
health conditions, medication use, physical activity, alcohol and tobacco consumption, 
and sexual activity), experience of urinary symptoms, several questions on behaviors that 
have been associated with urinary symptoms, and several questions on your knowledge 
of urinary and bladder health. This survey is being conducted by Kim Angelini, a 
doctoral student at the Boston College Connell School of Nursing.        The Qualtrics 
survey system we use for the survey will be set to “anonymous” and your email address 
will not be linked to your survey; your survey responses cannot be linked to 
you.  Your name and other identifiers are not included in the survey and cannot be 
identified in the analyses or in any reports or publications.  Survey results will only be 
reported in group form.    
 You and your peers are the experts.  Your input, opinions, and insights are very 
important to the success of this research project.  The information gained will be used 
to better understand young women’s experiences with urinary symptoms and influence 
healthcare for young women like you.   
 Please read the components of informed consent below and select the YES button if you 
agree to participate.  You will be automatically linked to the online survey.  At the end of 
the survey, you may click on the link to enter the drawing for one of two $100 Amazon 
gift cards.     
 As a reminder – you must be 18 years of age or older to participate in the survey.   
 Thank you for your consideration and time.     Kim Angelini, WHNP, PhD-c 
 Doctoral Candidate 
 Boston College William F. Connell School of Nursing    
 
End of Block: study info  
Start of Block: Informed Consent 
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Consent to Participate     You are being contacted via your college email address and 
invited to participate in a research study, “The College Women’s Health Survey".  The 
purpose of the research is to gather information that will help researchers to better 
understand young women’s experiences with urinary symptoms and influence care for 
young women. The survey contains general questions about your background, health 
habits, physical activity and athletic involvement, and experiences and behaviors 
associated with urinary symptoms. If you agree to participate, you will be asked to 
complete an on-line survey that takes approximately 10-15 minutes to complete.   
  
 Participation is completely voluntary.  If you choose not to participate, it will not affect 
your current or future relations with Boston College. You may withdraw your 
participation at any time for any reason.  If you are not comfortable answering a 
question, you may skip the question or stop the survey at any time (by clicking the “end 
survey button”). There is no penalty for not answering a question.  Participants who skip 
questions are still eligible to enter the gift card drawing at the end of the survey. There 
are no known study risks at this time, beyond those of everyday life. Some of the 
questions in the survey could cause some participants to experience distress. There are no 
direct benefits or costs to you for participating in this study.           At the end of the 
survey, you will be given the option to go to a separate link to enter a drawing for one of 
two $100 Amazon gift cards.  On this separate site you will be asked for your first name 
and email address.  Winners will be notified and gift cards will be sent via that email 
address. Email addresses that are provided for the gift card drawing cannot be linked to 
survey responses.  Your survey responses cannot be linked to you.  The Qualtrics survey 
system we use is set to anonymously record survey answers without any identifiers. The 
researchers will know the email addresses of those who sign-up for the gift card drawing, 
but will not be able to link the email address to survey responses. In any research reports 
that we write for publication or conference presentations, information from all 
participants will be combined.       The survey will be open for the next 2 weeks.  You 
will receive up to 2 reminder emails about this survey.  The reminder emails will be sent 
to all students who were selected to participate. Feel free to disregard the reminders if 
you are not interested in participating or if you already completed the survey. You can 
also click the opt-out link below.   
 Please be sure that you understand all of the information above before deciding to 
participate. If you have questions now, you can contact the investigator listed below. You 
can also contact her at any time after the survey.  After you have read this page and 
understood it, you may participate in the survey by typing “yes” in the box at the bottom 
of this page and hitting the ‘submit’ button. You will then be directly connected to the 
online survey.   
 
Please print a copy of this consent form.              
 
If you have any questions about the study, please contact the investigator:  Kim Angelini, 
WHNP-BC, PhD  Doctoral Student  Boston College  140 Commonwealth 
Ave.,    Chestnut Hill, MA 02467  Pomerlek@bc.edu 
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      If you have any questions regarding your rights as a research subject, please call:  
Boston College Office for Research Protections  (617) 552-4778     irb@bc.edu         
The Boston College IRB has approved this protocol from December 4, 2017-
December 3, 2018.   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - -   
 I have read this consent about the study and am ready to participate. I understand the 
possible risks and benefits of this study.  I am at least 18 years of age and eligible to 
participate.     To access the on-line survey, Please select  “yes” in the box below and 
then hit the ‘submit’ button.      You will be directly linked to the survey.   
o Yes --  I consent and want to complete the survey  (1)  
o No -- I do not consent and do not want to complete the survey  (2)  
 
Skip To: End of Survey If   Consent to Participate   You are being contacted via your 
college email address and invited to... = No -- I do not consent and do not want to 
complete the survey 
End of Block: Informed Consent 
 
 
Start of Block: Demographics 
 
The questions in the first section ask for general information about you.  
Please answer as honestly as possible.  There are no right or wrong answers. Your 
answers cannot be linked to you.   
 
 
 
How old are you? 
o less than 18 years old  
o 18 years old  
o 19 years old  
o 20 years old  
o 21 years old  
o 22 years old  
o 23 years old or older  
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Skip To: Q180 If How old are you? != less than 18 years old 
 
 
 
Thank you for your interest in the  
"College Women's Health" Survey. 
 
   
  
We are sorry but you are not eligible to participate.   
     
 Participants must be at least 18 years of age in order to consent and participate in the 
survey. 
  
 Please contact Kim Angelini (pomerlek@bc.edu) if you have any questions. 
     
   
 
Skip To: End of Survey If Thank you for your interest in the  "College Women's Health" 
Survey. We are sorry but you are not...() Is Displayed 
 
 
How do you describe your race ?   Please check all that apply: 
▢ African American or Black  
▢ Asian or Pacific Islander  
▢ Caucasian or White  
▢ Native American or American Indian  
▢ Other  
 
 
 
Do you identify as Hispanic or Latino? 
o No  
o Yes  
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What is the highest level of education that your mother or primary mother figure 
completed? 
o Middle school or less  
o Some high school but no diploma  
o High school diploma  
o Some college or technical school  
o Associate's degree  
o Bachelor's degree  
o Some graduate school but no degree  
o Graduate degree (e.g., MS, MD, JD, PhD)  
o Don't know  
o N/A -- no mother or mother figure   
 
End of Block: Demographics 
 
Start of Block: General health, wellness & activity 
 
The questions in this section ask about your general health, wellness and 
activity.  Please answer as honestly as possible. There are no right or wrong 
answers. Your answers cannot be linked to you. 
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How would you rate your overall health?  
  
o Poor  
o Fair  
o Good  
o Very good  
o Excellent  
 
 
 
Please enter your height in feet and inches.    
If you are using a mobile device and this does not display correctly, then please    
type in your height in the next question.  
   
 Feet Inches 
 4 ft. 
5 
ft. 
6 
ft. 1 2 3 4 5 6 7 8 9 10 11 
What 
is your 
height?  o  o  o  o  o  o  o  o  o  o  o  o  o  o  
 
 
 
 
Please enter your current weight in pounds. 
________________________________________________________________ 
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How many cups (8oz) of coffee, tea, or other caffeinated beverages (including energy 
drinks) do you drink per day?   
o None  
o 1  
o 2  
o 3  
o 4  
o 5  
o 6 or more  
 
 
 
  During the past 7 days, on how many days were you physically active for a total of at 
least 60 minutes per day? (Add up all the time you spent in any kind of physical activity 
that increased your heart rate and made you breathe hard some of the time.) 
o 0 days  
o 1 day  
o 2 days  
o 3 days  
o 4 days  
o 5 days  
o 6 days  
o 7 days  
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Do you routinely participate in any of the following activities? (select all that apply) 
▢ Ballet   
▢ Cheerleading or Gymnastics   
▢ Field sport (including Soccer, Lacrosse, Field Hockey, Softball, Volley 
ball, or Tennis)  
▢ HIIT/Cross-fit   
▢ Heavy weight lifting   
▢ Long distance running/marathon training   
▢ Short distance running/jogging   
▢ Spinning/Cycle   
 
 
 
 
Do you participate as a member of any sports team?   
o No  
o Yes, Collegiate Athletic Team 
o Yes, Club Team 
o Yes, Intramural Team 
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Have you been diagnosed with any of the following health conditions?  
 No Yes 
Anxiety/ Depression   o  o  
Constipation or Irritable 
Bowel Syndrome or Irritable 
Bowel Disease   o  o  
Diabetes   o  o  
Eating Disorder   o  o  
Overactive Bladder   o  o  
Sexually Transmitted 
Infection   o  o  
Urinary Incontinence    o  o  
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Are you currently taking any of the following medications?   
 No Yes 
Antidepressant/ anti-anxiety 
medication o  o  
Heart medication   o  o  
Combined hormone 
contraceptive pill/patch/ring 
(estrogen & progesterone) o  o  
   
Progesterone contraceptive  
(e.g. Progesterone Only Pill, 
DepoProvera, Hormone IUD 
(Mirena, Skyla, Liletta, 
Kyleena), or Nexplanon) 
o  o  
 
 
 
 
During the past 30 days, on how many days did you have at least one drink of alcohol? 
o 0 days  
o 1 day  
o 2 days  
o 3 to 5 days  
o 6 - 9 days  
o 10 - 19 days  
o 20 to 29 days  
o All 30 days  
 
 
 
	 175	
During the past 30 days, on how many days did you have 4 or more drinks of alcohol 
in a row, that is, within a couple of hours? 
o 0 days  
o 1 day  
o 2 days  
o 3 to 5 days  
o 6 to 9 days  
o 10 to 19 days  
o 20 to 29 days  
o All 30 days  
 
 
 
During the past 30 days, on how many days did you use tobacco/nicotine products 
(cigarettes, cigars, chewing tobacco, electronic vapor products, ect.) 
o 0 days   
o 1 or 2 days   
o 3 to 5 days   
o 6 to 9 days   
o 10 to 19 days   
o 20 to 29 days   
o All 30 days  
 
End of Block: General health, wellness & activity 
 
Start of Block: Personal Factors_Sexual Health 
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The next few questions ask about sexual health.  Please answer as honestly as 
possible. There are no right or wrong answers. Your answers cannot be linked to 
you. 
 
 
 
Have you ever had sexual intercourse? 
o No  
o Yes  
 
Skip To: End of Block If Have you ever had sexual intercourse? = No 
 
 
Have you ever been pregnant and given birth? 
o No  
o Yes  
 
 
 
End of Block: Personal Factors_Sexual Health 
 
Start of Block: USS 
 
   This section contains more detailed questions about specific urinary symptoms 
that many people experience.      Each symptom question asks how frequently you 
have experienced a specific symptom during the past week.  A question then asks 
how much that specific symptom bothers you.   There are no right or wrong 
answers. Please answer as honestly as possible. 
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During the past week, on average, how many times did you urinate during the day while 
you were awake? (not including at night when you were asleep ) 
o 1-3 times  
o 4-7 times  
o 8-10 times  
o 11-13 times  
o 14 or more times  
 
 
 
During the past week, on average, how many times did you have to get up to urinate 
during the night? 
o none  
o 1 time  
o 2 times  
o 3 times    
o 4 or more times  
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During the past week,  
 Never  Rarely  Sometimes  Often  Almost Always  
How often 
did you feel 
like you were 
urinating too 
frequently?  
o  o  o  o  o  
How often 
did you have 
a sudden 
need to rush 
to the toilet 
to urinate?   
o  o  o  o  o  
How often 
did your 
urine flow 
stop and start 
while you 
were 
urinating?   
o  o  o  o  o  
How often 
did you have 
pain or 
discomfort in 
your bladder 
area?   
o  o  o  o  o  
How often 
was there a 
delay before 
you could 
start to 
urinate?  
o  o  o  o  o  
How often 
did you have 
to strain to 
urinate or 
strain while 
you were 
urinating?  
o  o  o  o  o  
How often 
did you have o  o  o  o  o  
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a burning 
feeling when 
you 
urinated?  
How often 
did you have 
a weak urine 
stream?  
o  o  o  o  o  
How often 
did you have 
splitting or 
spraying of 
your urine 
stream?  
o  o  o  o  o  
How often 
did you have 
a trickle or  
dribble at the 
end of your 
urine flow?  
o  o  o  o  o  
How often 
did you have 
the feeling 
that your 
bladder was 
not empty 
after 
urinating?  
o  o  o  o  o  
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During the past week,  
 Never  Rarely  Sometimes  Often  Almost Always  
How often 
did you leak 
urine?  o  o  o  o  o  
How often 
did urine 
leak before 
you could 
get to the 
toilet?   
o  o  o  o  o  
How often 
have you 
leaked urine 
in connection 
with a 
sudden need 
to rush to 
urinate?  
o  o  o  o  o  
How often 
have you 
leaked urine 
just after you 
have finished 
urinating?  
o  o  o  o  o  
How often 
have you 
leaked urine 
when you 
were 
physically 
active and/or 
exerted 
yourself (e.g. 
lifting a 
heavy 
object)?  
o  o  o  o  o  
How often 
did urine 
leak when 
you laughed, 
o  o  o  o  o  
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coughed, 
and/or 
sneezed?   
How often 
did you leak 
urine for no 
obvious 
reason and 
without 
feeling that 
you had to 
go?  
o  o  o  o  o  
How often 
did you leak 
urine when 
you were 
asleep?   
o  o  o  o  o  
How often 
did you leak 
urine during 
sexual 
activity?   
o  o  o  o  o  
 
 
 
Display This Question: 
If During the past week,  [ Never] (Count) < 11 
Or During the past week,  [ Never] (Count) < 9 
 
All together, how much are you bothered by urinary symptoms?  (0 = does not bother me 
at all;  10 = bothers me very much)  Please slide bar or tap score where you want the bar 
to go. 
 0 1 2 3 4 5 6 7 8 9 10 
 
Amount of Bother  
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Display This Question: 
If During the past week,  [ Never] (Count) < 11 
Or During the past week,  [ Never] (Count) < 9 
 
How much do urinary symptoms disrupt or impact your life?  (0 = does not disrupt or 
impact my life at all;  10 = disrupts or impacts my life very much).  Please slide bar or tap 
score where you want the bar to go. 
 0 1 2 3 4 5 6 7 8 9 10 
 
Amount of Impact (1) 
 
 
 
End of Block: USS 
 
Start of Block: HCP 
 
Have you ever talked to your health care provider (HCP) (nurse, nurse practitioner, 
physician) about your urinary symptoms? 
o N/A --I do not have any urinary symptoms  
o No  
o Yes  
 
 
 
Have you told anyone else (family, friends, significant other ect.) about your urinary 
symptoms?  
o N/A --I do not have any urinary symptoms  
o No  
o Yes  
Skip To: Q232 If Have you ever talked to your health care provider (HCP) (nurse, 
nurse practitioner, physician) ab... = Yes 
Skip To: Q177 If Have you ever talked to your health care provider (HCP) (nurse, 
nurse practitioner, physician) ab... = N/A --I do not have any urinary symptoms 
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      If you have not told your HCP or anyone else about your urinary symptoms, why 
not?     
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Many women find certain foods or drinks make their urinary symptoms worse. 
 In your experience,  do you find that any of the following foods or drinks make your 
urinary symptoms (e.g. urgency, frequency, leaking, waking at night to go to the 
bathroom) worse? 
 Yes No 
Alcohol  o  o  
Acidic fruit juice   o  o  
Artificial Sweeteners  o  o  
Coffee   o  o  
Soda  o  o  
Spicy Food  o  o  
Tea  o  o  
Tomato Products  o  o  
Other  o  o  
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Are there any other foods or drinks that you find make your urinary symptoms worse?  
________________________________________________________________ 
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Many women use some of the following strategies to help manage or decrease urinary 
symptoms.  
Have you used any of the following strategies to manage your urinary symptoms? (select 
all that apply) 
▢ N/A --I do not have any urinary symptoms  
▢ I have not done anything to manage my urinary symptoms  
▢ Pads (menstrual/period pads)  
▢ Pads (for incontinence/urine leakage)  
▢ Impressa  
▢ Medication  
▢ Avoid caffeine  
▢ Avoid alcohol  
▢ Limit fluid intake  
▢ Go to the bathroom 'just in case' before going out  
▢ Go to the bathroom before working out or exercising 
▢ Avoid activities that cause urine leaking  
▢ Go to the bathroom before sex  
▢ Other ________________________________________________ 
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Many children wet the bed at night. Do you remember wetting the bed when you were 
10 years old or older? 
o No  
o Yes  
o Unsure  
 
End of Block: Intro to urinary symptoms 
 
Start of Block: TB WEB 
 
 
  
  
 The following statements describe things that many women do related to toileting. Please 
select the response that best matches how often you do these things.    
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 Never Rarely Sometimes Often Almost Always 
When I use 
public toilets, 
I worry about 
how clean 
they are.  
o  o  o  o  o  
I try to avoid 
using public 
toilets.  o  o  o  o  o  
I try to empty 
my bladder 
before 
leaving my 
home.  
o  o  o  o  o  
When I am 
away from 
my home, I 
try to hold 
my urine until 
I get home  
o  o  o  o  o  
When I am at 
my home, I 
empty my 
bladder even 
when I do not 
feel the need 
to urinate.  
o  o  o  o  o  
When I am 
away from 
my home, I 
empty my 
bladder even 
when I do not 
feel the need 
to urinate.  
o  o  o  o  o  
I empty my 
bladder 
without 
feeling a need 
to urinate, but 
o  o  o  o  o  
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do so “just in 
case”.  
I will delay 
emptying my 
bladder when 
I am busy.  
o  o  o  o  o  
I wait to 
empty my 
bladder until I 
feel I cannot 
hold my urine 
any longer.  
o  o  o  o  o  
I wait too 
long (strong 
need to 
urinate or 
actual 
leakage) 
when I have 
to empty my 
bladder at 
work.  
o  o  o  o  o  
I push down 
(strain/tighten 
my 
abdominal 
muscles) to 
begin 
urinating.  
o  o  o  o  o  
I push down 
(strain/ 
tighten my 
abdominal 
muscles) to 
keep the urine 
flowing 
during the 
urinating 
process.  
o  o  o  o  o  
I push down 
(strain/ 
tighten my o  o  o  o  o  
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abdominal 
muscles) in 
order to 
empty my 
bladder.  
I push down 
(strain/tighten 
my 
abdominal 
muscles) to 
make the 
bladder 
empty faster.  
o  o  o  o  o  
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  At HOME, which position do you generally use to URINATE?    
         
o I sit on the toilet seat to urinate.  
o I crouch/hover/ stand over the toilet to urinate.  
 
     
      
  AWAY FROM HOME, which position do you generally use to URINATE?  
           
o I sit on the toilet seat to urinate.  
o I crouch/hover/ stand over the toilet to urinate.  
 
 
IN YOUR RESIDENCE HALL BATHROOM, which position do you generally use 
to URINATE?             
o I sit on the toilet seat to urinate.  
o I crouch/hover/ stand over the toilet to urinate.  
o N/A--Do not live in a residence hall   
 
 
 
End of Block: TB WEB 
 
Start of Block: PIKQ-UI 
 
Below are statements regarding urinary incontinence (or leaking urine). Please 
indicate whether you believe the statement is TRUE or FALSE.  Please avoid 
guessing. If you are unsure please select "Don't Know."  
 
 
	 191	
Other than pads and absorbent briefs, not much can be done to treat leakage of urine. 
o True  
o False  
o Don't know  
 
 
 
Certain exercises can be done to help control urine leakage. 
o True  
o False  
o Don't know  
 
 
Most people who leak urine can be cured with some kind of treatment. 
o True  
o False  
o Don't know  
 
 
 
It is important to diagnose the type of urine leakage before treating it. 
o True  
o False  
o Don't know  
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Once people start to leak urine they are never able to control their urine again. 
o True  
o False  
o Don't know  
 
 
Leaking urine is a normal part of aging. 
o True  
o False  
o Don't know  
 
 
 
It is normal for women to leak a little urine during exercise. 
o True  
o False  
o Don't know  
 
 
 
Leaking urine is embarrassing and not something to talk about. 
o True  
o False  
o Don't know  
 
End of Block: PIKQ-UI 
 
Start of Block: Thank you/Raffle Link/Bc resources 
 
 
Thank you for completing this survey!!!!   
We appreciate your time and effort. 
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To be entered to win one of the $100 Amazon gift cards, please click on the link 
below.  You will be directed to a new site where you can enter your  email address 
for the gift card.     
 
 LINK TO RAFFLE ENTRY   
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -    
    
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -    
    
 If you need them, the following resources are available to you at BC:     Counseling 
Services   (Gasson Hall 001)        617-552-3310 (weekdays); 617-552-3227 (eves 
&       weekends);  www.bc.edu/offices/counseling     University Health 
Services    (2150 Commonwealth Ave.)       617-552-3225; 
www.bc.edu/offices/uhs     Office of the Dean of Students   (4th floor, Maloney 
Hall)       Richard DeCapua, Associate Dean  (617) 552–3470     Title IX Coordinator 
for Students  (4th floor, Maloney Hall)       Melinda Stoops, Associate Vice President 
for Student Affairs:  617-552-3482     SANet Care Team  (441 Maloney Hall)       617-
552-2211     SANet@bc.edu 
  
 Boston College Police  (1st floor, Maloney Hall)       (617) 552–4444 (emergency); 
(617) 552–4440 (non-emergency)  
 
End of Block: Thank you/Raffle Link/Bc resources 
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APPENDIX D 
INSTITUTIONAL REVIEW BOARD REVIEW AND APPROVAL 
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APPENDIX E 
INCENTIVE RAFFLE WINNER SELECTION 
 
 “College Women’s Health Survey” 
 
Four hundred and thirty five female undergraduate college students provided email 
addresses for the chance to win one of two $100 Amazon gift-cards. Winners were 
selected at random via the described process below and the winners were notified and 
provided e-gift cards through the provided emails. 
PROCESS: Random Number Generator 
USED:                  http://stattrek.com/statistics/random-number-generator.aspx 
§ Enter a value in each of the first three text boxes. 
§ Indicate whether duplicate entries are allowed in the table. 
§ Click the Calculate button to create a table of random numbers. 
Note: The seed value is optional. Leave it blank to generate a new set  
of numbers. Use it to repeat a previously-generated set of numbers. 
 
How many random numbers? 2 
Minimum value 1 
Maximum value 435 
Allow duplicate entries      
Seed (optional) 
 
 
  
RESULTS: 
2 Random Numbers 
184 118 
 
Specs: This table of 2 random numbers was produced according to the following 
specifications: Numbers were randomly selected from within the range of 1 to 435. 
Duplicate numbers were not allowed. This table was generated on 12/22/2017. 
 
False
Calculate
